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160-10  Meters  PLUS  6  Meter  Transceiver 


Fifteen  reasons  why  your  next  HF 
transceiver  shouid  be  a  JST-245.  .  , 


1 


2 


3 


4 


5 


6 


7 


All-Mode  Operation  (SSB.CW.AM.AFSK.FM)  on  all  HF  amateur 
bands  and  6  meters.  J  ST- 145,  same  as  JST-245  but  without  6 
meters  and  built-in  antenna  tuner, 

•  JST-145  COMING  SOON  * 

MOSFET  POWER  AMPLIFIER  •  Final  PA  utilizes  RF  MOSFETs 
to  achieve  low  distortion  and  high  durability.  Rated  output  is  10 
to  150  watts  on  all  bands  including  6  meters. 

AUTOMATIC  ANTENNA  TUNER  •  Auto  tuner  included  as 
standard  equipment  Tuner  settings  are  automatically  stored 
in  memory  for  fast  QSY, 

MULTIPLE  ANTENNA  SELECTION  •  Three  antenna  connec- 
tions are  user  selectable  from  front  panel.  Antenna  selection  can 
be  stored  in  memory. 

GENERAL  COVERAGE  RECEIVER  *  100  kHz-30  MHz.  plus  48- 
54  MHz  recerver  Electronically  tuned  front-end  filtering,  quad- 
FET  mixer  and  quadruple  conversion  system  {triple  conversion 
for  FM)  results  m  excellent  dynamic  range  (>  1 0OdB)  and  3rd  order 
ICP  of  +20dBm. 

IF  BANDWIDTH  FLEXIBILITY  •  Standard  2.4  kHz  filter  can  be 
narrowed  continuously  to  800  Hz  with  variable  Bandwidth  Control 
(BWC).  Narrow  SSB  and  CW  filters  for  2nd  and  3rd  IF  optional. 

QRM  SUPPRESSION  •  Other  interference  rejection  features 
Include  Passband  Shift  (PBS),  dual  noise  blanker,  3-step  RF  atten- 
uation, IF  notch  filter,  selectable  AGC  and  all-mode  squelch- 
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NOTCH  TRACKING  •  Once  tuned,  the  IF  notch  filter  will  track  the 
offending  heterodyne  (110  Khz)  if  the  VFO  frequency  is  changed. 

DOS  PHASE  LOCK  LOOP  SYSTEM  •  A  single-crystal  Direct 
Digital  Synthesis  system  is  utilized  for  very  low  phase  noise, 

CW  FEATURES  •  Full  break-in  operation,  variable  CW  pitch  built 
in  electronic  keyer  up  to  60  wpm. 

DUAL  VFOs  *  Two  separate  VFOs  for  split-frequency  operation. 
Memory  registers  store  most  recent  VFO  frequency,  mode,  band- 
width and  other  important  parameters  for  each  band. 

200  MEMORIES  •  Memory  capacity  of  200  channels,  each  of 
which  store  frequency,  mode,  AGC  and  bandwidth, 

COMPUTER  INTERFACE  *  Built-in  RS-232C  interface  for 
advanced  computer  applications. 

ERGONOM1C  LAYOUT  ■  Front  panel  features  easy  to  read  color 
LCD  display  and  thoughtful  placement  of  controls  for  ease  of  oper- 
ation. 

HEAVY-DUTY  POWER  SUPPLY  •  Built-in  switching  power 
supply  with  "silent"  cooling  system  designed  for  continuous 
transmission  at  maximim  output 
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Corner  Beam? 

Big  Forward  Gain 

Wide  Backward  Rejection 

Exceptional  Bandwidth 

Distortion  Free  Pattern 

Your  antenna  makes  all  the  difference  at  VHF  and  UHF — It  de- 
termines transmitting  range-  It  sets  the  limit  for  weak  signal  recep- 
tion. And  it  decides  what  interference  you'll  hear  and  create. 

An  omnidirectional  antenna  radiates  uniformly  in  all  direction, 
and  it  also  hears  noise  and  interference  from  every  direction, 

A  directional  antenna  not  only  sends  your  signal  where  you 
want,  it  hears  the  signal  it's  pointed  at,  rejecting  others.  It  also  lets 
you  operate  with  minimal  power,  cutting  interference  you  inflict  on 
other  stations. 

CornerB cam's  clean  sharp  pattern 
without  sidelobes  ot  spikes  reaches  past 
the  noise  and  interference  to  get  the  mes- 
sage through.  Its  wide  rear  rejection  lets 
you  null  out  strong  nearby  signals  to  re- 
duce interference. 

Look  what  CornerBeam  does: 

•10  dB  gain  vs.  dipole 

•40  dB  Front-to-Back 

•60  degree  Half-power  Beamwidth 

•SWR  <K  1 : 1  across  the  band 

•No  dimension  over  4  ft 

•Mounts  directly  to  mast  or  tower 

•Vertical  or  horizontal  polarization 

•No  need  for  offset  or  side  mount 
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Corner  Beats  Yagi  CornerBeam  can  still  be  your  beam 

A  yagi  with  the  same  gain  would  when  you  join  MARS  at  143/148  MHz  or 

have  a  10-ft  boom.  Yagi  bandwidth  team  up  with  the  sheriffs  cotnmunica- 

wouid  be  less  than  half.  More  important,  tions  interface  team  at  158  MHz. 


Measured  CornerBeam  Pattern 

Beam  Heading  (degrees) 
-180         -90  0  +90       +180 
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CornerBeam  produces  no  side  lobes,  no 
back  lobes. 

Improved  Data  Communication 
Because  CornerBeanrs  pattern  has 
no  unwanted  side  spikes,  phase  noise  is 
reduced  to  a  minimum.  The  result  is  re- 
duced data  error  rate,  faster  packet  cir- 
cuits. When  you  want  a  distortion  free 
signal,  think  CornerBeam,  not  yagi, 
CornerBeam  for  Repeaters 

If  your  repealer  shares 
a  frequency  with  another, 
the  deep  wide  null  toward 
the  rear  could  keep  your 
signal  out  of  the 
neighboring  repeater's 
receiver  and  turn  a  deaf  ear 
to  its  signal  A  pair  of 
CornerB earns  can  be  com- 
bined to  privide  special  ra- 
diation footprints.  A  Cor- 
nerBeam aimed  at  an  area 
your  repeater  hears  poorly 
could  improve  service 
where  incoming  signals 
from  HTs  are  presently  too 
weak,  CornerBeam  makes 
it  possible  to  increase  re- 
peater density  while  reduc- 
ing interference. 
Bandwidth  Pays  Off 
With  its  exceptional  bandwidth,  your 
CornerBeam  can  be  put  to  work  right  out 
of  the  box  without  special  tweaking.  It 
can  serve  you  now  when  you're  working 
repeaters  with  an  FM  handheld,  and  later 
when  you  set  out  to  work  satellites  or  go 
after  small  signal  DX  at  144.2  MHz. 
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Scanning  Too? 

CornerBeam' s  gain  &  bandwidth  ex- 
tend monitoring  range  from  aircraft  to  to 
marine  &  public  service  frequencies. ■ 


On  the  Internet 

wwwitsnetxQmA-radventr 


Corner  Beam  Models 


Max  Dim  WindLd  Price 


Band 

2  meters 
220  MHz 
70  cm 
Dual   146/435 


4ft  <2sqft  $145 

4ft  <1  sqft  $145 

3ft  <1  sqft  $115 

4ft  <3  sqft  $165 


Construction:  Aircraft  aluminum. 
Booms  are  square.  Elements  are  sol- 
id rod.  Stainless  hardware  included 
for  tower  and  mast  mounting  accepts 
up  to  1.5"  dia.  mast  and  may  be  ro- 
tated for  vertical  or  horizontal  polari- 
zation. Connector  is  SO-239  for 
VHF,  N  female  for  UHF.  Dual-Band 
antenna  has  separate  driven  ele- 
ments, weighs  only  10  pounds. 

Dimensions  given  in  table  are  for 
reflector  elements  &  booms. 

Options:  Commercial  Frequency  $45. 

Duplexer:  Add  $80  for  VHF/UHF 
Duplexer  and  cabling  for  single  coax 
feed  of  Dualband  146/435  Corner, 

Shipping:  UPS  ground  to  continental 
USA  ($11  S&H),  Air  Parcel  Post  to 
HI,  AK?  &  Posessions  ($14  P&H). 
Canada  ($16  P&H). 
Allow  2  weeks  for  delivery. 


|~1  Yes,  I  want  Performance  in  My  Corner! 

Send  my  CornerBeam:  _2m,  _220MHz,  _70  cm,  _Dual  146/435, 
Options: DualBand  Duplexer, Commercial/Marine.  Frequency : 

Name Amt.  Enclosed 
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Call_ 

Street 
City_ 


Phone 


Unit 


State 


Zip. 
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AntennasWest 

Box  50062-S  Provo  UT  84605 


InfoPak 
$1 


Tech  801  373  8425  Fax  801  373  8426 


grtjer 


otline 


800  926  7373 
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You'll  KICK  Yourself 

If  You  Build  a  Repeater 

Without  Checking  Out  Our  Catalog  First! 


Hamtronics  has  the  world's  most 
complete  tine  of  repeater  controllers,  cw 
and  voice  id  boards,  dtmf  controllers, 
autopatches,  ctcss  boards,  exciter,  pa, 
and  receiver  modules.  Here's  a  sample... 

CWJD.    Traditional  diode  matrixn  permits  field  changes; 

use  with  COR-3 ,. , kit  only  $59 

CWID-2.        Miniature    cwid     board, 

eprom-controlted,     easy     to     build. 

only$54fkit,  $79  w^t 


DVR-1.  Add  real  speech  to  your  repeater.  Records  your 
own  voice  up  to  20  seconds.  Use  for  voice  id  or  to  play 
club  announcements „,..$59fkit  $99  w;t 

COR-3.  Inexpensive,  flexible  COR  module  with  timers, 
courtesy  beep,  audio  mixer kit  only  $49 

COR-4,  Complete  COR  and  CWID  all  on  one  board. 
Low  power  CMOS  logic,  timers,  courtesy  beep.  2nd  rcvr 
input,  idineprom,   . only  $99/kit,  $149  w/t 

COR-5.  Microprocessor  controller  with  all  the  bells  & 
whistles  I  Full  autopatch,  reverse  ap,  phone  remote 
control,  lots  of  dtmf  control  functions,  all  on  one  board, 
as  used  in  REP-200  Repeater... $379  w/t 

COR -6.  COR  timers,  courtesy  beep, 
voice  id.  Like  COR  &  DVR-1  on  one 
board!  Record  your  own  voice  up  to 
20  seconds,  Low  power  CMOS,  non- 
volatile memory. 
., kit  only  $99,  w/t  only  $149. 

AP-3.  Repeater  autopatch,  reverse  autopatch,  phone 
line  remote  control.  Use  with  TD-2 kit  $89 

TD^2.  Four-digtit  DTMF  decoder/controller.  Five  latching 
on-off  functions,  toll  call  resirictor ......... .^kit$79 

TD-4.  DTMF  controller  as  above 
except  one  on-off  function  and  no 
toll  call  restrictor  Can  also  use  for 
selective  calling;  mute  speaker  until 
someone  pages  you kit  $49. 

TD-3,  CTCSS  Decoder/Encoder  Prevents  repeater 
access  unless  tone  is  present.  Can  also  be  used  with 
mobile  to  access  repeaters „+ kit  only  $29. 


HIGH  QUALITY  VHF  &  UHF 

FM  TRANSMITTER  AND 

RECEIVER  MODULES 


FM  EXCITERS:  2W  output,  continuous  duty. 
TA51:6M,2M,  220MHz. 

a kit  $99,  w/t  $169.  AS;^2 

TA451:  420-475  MHz.  ^S^^##^_ 

. kit  $99,  w/t  $169.        ^^M^XW^t& 

TA901;  902-928  MHz; 
(O.SWout) w/t  $169. 

VHF  &  UHF  AMPLIFIERS. 

Output  levels  from  10Wto  10QW  Starting  at  $99. 

^^fe  m     FM  RECEIVERS: 

^A^m/Xm  *  R10°  VHF  FM  RECEIVERS 

SKm  ^Sjf    Very  sensitive  -  0.1 5uV,  superb 
3^^%«7      Selectivity   -    both    crystal    and 

-*  tISsw  ceramic  ,F  fifters  for  >10°  dB 
at  ±12kHz  (best  available  any- 
where),      flutter- proof   squelch, 

For     46-54,     72-76,      140-175,      Of     216-225     MHz. 
... kit  $129,  w/t  $189. 

•  R144/R220  RCVRS.    Like  R100\  with  2M  or  220  MHz 
helical  resonator  in  front  end kit  $159,  w/t  $219. 

•  R4S1  FM  RCVR,  for  420^75  MHz.    Similar  to  above. 

"II   r  h  h  *t-Pratf4<M  i   if  ■■'■■«'■■  lit  i   i  riiBiiBiiittpaaiBiiBj  i   i  i   All     f    I  £  Wj      WJ  h     V     I  CJ3  ■ 

•  R901  FMRCVR,  B02-928MHZ $159,  w/t  $219. 


TRANSMITTING  AND 
RECEIVING  CONVERTERS 


Go  on  a  ham  satellite  adventure!  Add  an- 
other band  for  the  next  contest  Thrill  in  the 
excitement  of  building  your  own  gear,  and 
save  a  bundle. 

No  need  to  spend 
thousands  on  new 
transceivers  for 
each  band! 

•  Convert  vhf  and  uhf  signals  to/from  10M. 

•  Even  if  you  don't  have  a  10M  rig,  you  can  pick  up  very 
good  used  xmtrs  &  rcvrs  for  next  to  nothing. 

•  Receiving  converters  (shown  above)  available  for 
various  segments  of  6M,  2M,  220,  and  432  MHz. 

•  Kits  from  $49,  wired/tested  units  only  $99. 

•  Xmitting  converters  (at 
left)  for  2M,  432MHZ. 
■  Kits  only  $89  vhf  or 


f^m    $99uhf. 


-'■■ }     * 


Power  ampli 


LOW  NOISE  RECEIVER  PREAMPS 


LNG-(  )  GAA^  FET  PREAMPS 
STILL  ONLY  $59! 

■  Make  your  friends  sick  with 
envy!  Work  stations  they  don't 
even  know  are  there. 

•  Install  one  at  the  antenna  and 
overcome  coax  losses. 

•  Available  for  28-30,  45-56,  137-152,  152-172,  210-230, 
400-470,  and  800-960  MHz  hands. 

LNW-{  }  ECONOMY  PREAMPS 
ONLY  $29  kit  $44  wired/tested 
•  Miniature  MOS  FET  Preamp 

■  Solder  terminals  allow  easy 
connection  inside  radios. 

•  Available  for  25-35,  35-55,  55-90,  90-12Q,  120-150, 

150-200,  200-270,  and  400-500  MHz  bands. 


WEATHER  FAX  RECEIVER 


Join  the  fun.  Get  striking 
Images  directly  from  the 
weather  satellites!  A 
very  sensitive  wideband  fm 
receiver  optimized  for 
reception  of  NOAA  APT  and  Russian  Russian 
Meteor  weather  fax  images  on  the  137  MHz  band. 
Covers  all  five  satellite  channels.  Scanner  circuit  and 
recorder  control  aliow  you  to  automatically  search  for 
and  tape  signals  as  satellites  pass  overhead,  even  While 
away  from  home. 

■  R139  Receiver  Kit  less  case  «.^.««.m,..«..^.„*...T , „...M5S 

*  HI  39  Receiver  Kit  with  case  ant)  12Vdc  pwr  adapter*.><*.„„„»$189 

*  R139  Receiver  Wired  in  case  with  12Vdc  adapter mmnmmm  £239 

*  Internal  PC  Demodulator  Beard  and  Imaging  Software £2B9 

Ml  9 


Turnstile  Antenna  ......... 


■  trm  rrm  riiiTitiTrikitihi  trrn  im  i  rim  kii  rrvi  in 


#  Weather  Satellite  Handbook «...„...„..„ «..„..,..„  S2t) 


Get  more  features  for  your  dollar  with  our 

REP-200  REPEATER 


A  microprocessor-controlled  repeater  with  full  auto- 
patch and  many  versatile  dtmf  control  features  at 
less  than  you  might  pay  for  a  bare -bones  repeater  or 
controller  alone! 

Kit  stiff  on fy  $1095 
W&t  still  only  $1295 

5D-54r  143-174,  213-233,  S20-475  MHi 
1902-92?  MHj  slighl'y  higher.) 

Digital  Voice  Recorder  Option only  $100. 

Great  for  voice  ID  or  making  club  announcements. 

REP-200C  Economy  Repeater.  Voice  ID,  no  dtmf  or 

autopatch ; Kit  only  $795,  w&t  $1195* 

REP -2 00N  Repeater.  No  controller  so  you  can  use  your 
own    Kit  only  $695,  w&t  $995. 


-  Buy  at  low,  factory-direct  net  prices  and  save! 

-  For  complete  info,  call  or  write  for  free  catalog.  (See  fast  months  ad  for  more  products.) 

•  O  rder  by  m  a  i  I,  f ax ,  o  r  phone       (9-1 2  ah,  1  -s  pm  eastern  timei. 

*  Min.  $5  S&H  Charge       for  first  pound  plus  add'1  weight  &  insurance. 

•  Use  VISA,  Mastercard,  Discover,  check,  or  UPS  C.O.D. 


SUBAUDIBLE  TONE 
ENCODER/DECODER 


Access  all  your  favorite  closed  repeat- 
ers with  TD-S  CTCSS  Encoder/Decoder 


Encodes  all  standard  sub- 
audible  tones  with  crystal  ac- 
curacy and  convenient  DIP 
switch  selection.  Compre- 
hensive manual  also  shows 
how  you  can  set  up  a  front 
panel  switch  to  select  be- 
tween tones  for  several  re- 
peaters.     Receiver  decoder 

can  be  used  to  mute  receive  audio  and  is  optimized  for 
installation  in  repeaters  to  provide  closed  access.  High 
pass  filter  gets  rid  of  annoying  buzz  in  receiver. 

•TD-5  CTCSS  Encoder/ Decoder  Kit .,  only  $39 

•  TD-5  CTC S S  Encod er/Decod er  Wi red/tested  - $59 


Finally  -  A  Professional- 
Quality  Receiver  to  Monitor 
Weather  Broadcasts! 


Our  new  RWX  is  a  very  sensitive  and 
selective  Hamtromcs    grade  receiver  to 
monitor  critical  weather  and  emergency  broad- 
casts from  NOAA/NWS  or  Environment  Canada. 


*-''-'**■"■ 


RWX  WEATHER  RCCIIVEFl 
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Excellent  0.15^V  sen- 
sitivity provides  good 
reception  even  at  dis- 
tances of  70  miles  or 
more  with  suitable  an- 
tenna. No  comparison 
with  ordinary  consumer 
radios  Or  scanners!  Automatic  mode  provides  storm 
watch,  alerting  you  by  unmuting  receiver  and  providing  an 
output  to  trip  remote  equipment  when  an  alert  tone  is 
broadcast. 

Essential  for  airports,  police  and  fire  departments, 
CAP,  broadcast  stations,  state  and  local  emergency  man- 
agers, amateur  repeaters  -anyone  needing  a  professional 
quality  receiver.  Because  of  its  reasonable  price,  it  is  also 
handy  for  bikers,  hikers,  boaters,  hunters,  farmers  -  any 
one  who  needs  up-to-date  weather  info  and  emergency 
warnings,  even  from  distant  stations. 

Small  enough  for  emergency  or  portable  use,  it  can  be 
powered  from  a  small  9-1 2 V  battery  when  needed.  Crys- 
tal controlled  for  accuracy;  all  7  channels  provided 
(162.40  to  162.55). 

You  can  buy  just  the  receiver  peb  module  in  kit  form  or 
buy  the  kit  with  an  attractive  metal  cabinet,  AC  power 
supply,  and  built-in  speaker.  It  is  also  available  factory 
wired  and  tested. 

•RWX  Rcvr  kit  PCB  only  *>■;  $79 

•RWX  Rcvr  kit  with  cabt,  spkr,  &  12Vdc  adapter $99 

•RWX  Rcvr  wired/tested  in  cabt  with  spkr  &  adptr $139 


WWV  RECEIVER 


">NEW< 


Get  time  & 

frequency 

checks 
without  buying  multi- 
band  hf  rcvr.  Hear  Geo 
Alerts  for  conditions  af- 
fecting radio  propaga- 
tion. Very  sensitive  and 
selective  crystal  controlled  superhet,  dedicated  to  listen- 
ing to  WWV  on  10.000  MHz.  Performance  rivals  the  most 
expensive  receivers. 

*  RWWV  Rcvr  kit,  PCB  only „„..„...., $59 

*  RWWV  Rcvr  kit  with  cabt.  spkr,  &  iZVdc  adapter  ...  $89 

*  RWWV  Rcvr  wired/tested  in  cabt  with  spkr  & 

adapter $129 


Our  34Ui  Year: 


amironics,  inc 

65-D  Maul  Rd;  Hilton  NY  14468-9535 

Phone  716-392-9430  (fax  9420) 


THE  TEAM 

Founder 

Wayne  Green  W2NSD/1 

Associate  Publisher 

F.  I.  Marion 

Associate  Technical  Editor 
Larry  Antonuk  WB9RRT 

Nitty  Gritty  Stuff 
Prise  ilia  Gauvin 
Joyce  Sawteife 

David  Underwood 

Contributing  Culprits 
Bill  Brown  WB8ELK 
MikeBryce  WB8VGE 
Joseph  E.  Carr  K4IPV 
Michael  Geier  KB1 UM 
Jim  Gray  W1XU/7 
Chuck  Houghton  WB6IGP 
Dr.  Marc  Leavey  WA3AJR 
Andy  Mac AHister  WA5ZIB 
Dave  Miller  NZ9E 
Joe  Moell  K0OV 
CaroEe  Perry  WB2MGP 

Advertising  Sales 

Frances  Hyvarinen 
Roger  Smith 
603-924-0058 
800-274-7373 
Fax:  603-924-8613 

Circulation 
Linda  Coughfan 

Helen  Senechal 

Data  Entry  &  Other  Stuff 
Christine  Aubert 
Norman  Marion 

Business  Office 

Editorial    -    Advertising    -    Circulation 

Feedback  -  Product  Reviews 

73  Amateur  Radio  Today  Magazine 

70  Route  202N 

Peterborough  NH  03458-1107 

603-924-0058 

Fax:  603-924^8613 

Reprints:  S3  per  article 
Back  issues:  $5  each 

Printed  In  the  USA  by 
Quad  Graphics 


Manuscripts:  Contributions  for 
possible    publication    are    most 

welcome.  Well  do  the  best  we  can  to 
return  anything  you  request  but  we 
assume  no  responsibility  for  loss 
or  damage.  Payment  for  submitted 
articles  will  be  made  upon  publication. 
Please  submit  both  a  disk  and  a  hand 
copy  of  your  article  (IBM  (ok)  or  Mac 
(preferred)  formats),  carefully 
checked  drawings  and  schematics, 
and  the  dearest,  best  focused  and 
lighted  photos  you  can  manage;  "How 
to  write  for  73"  guidelines  are  available 
on  request.  US  citizens  must  include 
their  Social  Security  number  with 
submitted  manuscripts  so  we  can 
submit  it  to  you  know  who. 


10 


17 


24 


26 


2d 


31 


42 


35 


40 


JANUARY  1997 
ISSUE  #436 


Including  Ham  Radio  Fun! 

Amateur 
Radio  Today 

TABLE  OF  CONTENTS 


FEATURES 


The  ScopeMixer  -  N6GKC 

An  adventure  in  ham  radio  systems  integration. 

A  Flexible  Keyer  -  W2GOM/7 

A  weekend  of  Investments;  a  lifetime  of  ease. 

Simple  Mods  for  the  Ramsey  FX  Transceiver  Kit  -  N0BLX 
Customize  it! 

Build  This  Receiver  Preamplifier  -  WMHV 
,„  And  use  just  about  anything  for  an  antenna. 

Rechargeable  Batteries  -  NZ9E 

The  bottom  line. 

A  Positive  and  Negative  Power  Supply  -  KB42GC 
A  simple  one-evening  project. 

An  Enhanced  Automatic  Voltage  Controller  -  N4UAU 
Make  this  project  even  more  useful 


DEPARTMENTS 

34    1996  Annual  Index 

WB6IGP      59    Above  &  Beyond 

73    M  Index 
KB1UM       46     AskKaboom 


88 

Barter  W  Buy 

K4IPV 

50 

Carrs  Corner 

NZ9E 

54 

Ham  to  Ham 

WB2MGP 

47 

Hams  With  Class 

WA5ZIB 

52 

Hamsats 

K0OV 

57 

Homing  In 

6 

Letters 

W2NSD/1 

4 

Never  Say  Die 

84 

Mew  Products 

W1XU 

87 

Propagation 

WB3VGE 

63 

GRP 

8 

QRX 

47,56, 

Radio  Book  Shop 

68,88 

WA3AJR 

48 

RTTY  Loop 

86 

Special  Events 

85 

Updates 

REVIEWS 


HAM  RADIO  FUN  SECTION 


HFx  from  Pacific  Sierra  Research  Corporation  -  N1 VXW 

New  propagation  forecasting  software, 

MultiFAX®  AM/FM  WEFAX  Demodulator-  WB9RRT 

Fine-tuning  a  sateiiite  tracking  system. 


K20AW      64     Communications  Simplified, 

Part  13 
N8PTG       69     Build  a  Well-Regulated  Power 

Supply 
N3JSU        74     A  Ha mf est  Computer  Shopping 

Guide 
K2FZ  78     A  Retiree's  HF  Mobile  Operation 


On  the  cover:  Winning  entries  from  73fs  "QSL  of  the  Month"  contest,  June  1996  through 
January  1997.  Winners  for  each  month  have  received  a  free  one-year  subscription  or  extension. 


Feedback:  Any  circuit  works  better  with  feedback,  so  please  take  the  time  to  report  on 
how  much  you  like,  hate,  or  don't  care  one  way  or  the  other  about  the  articles  and 
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medium,  so  don't  just  sit  there  scratching  your., .er... head.  FYI:  Feedback  "number"  is 
usually  the  page  number  on  which  the  article  or  column  starts. 
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Contract:  Have  you  tried  microwaves?  How  about  amateur  television?  When's  the  last  time  you  home-brewed  a 
ptece  of  equipment?  Reading  this  contract  commits  you  to  trying  something  new  or  long-neglected.  The  73 

advertisers  can  supply  you  with  whatever  you  need  ,„  just  don't  forget  to  tell  'em  73  sent  you. 


Number  1  on  your  Feedback  card 


Neuer  shv  die 


Wayne  Green  W2NSD/1 


Resolutions 

The  beginning  of  the  new  year 
is  a  good  time  to  make  changes. 
The  Christmas  holidays  wind  up 
the  old  vear.  si  vine  us  a  chance 
to  make  a  fresh  start  with  the 
new  one.  What  change^  are  vou 
going  lo  make? 

Yes,  of  course  I  have  some 
recommendations.  Hey,  if  you 
give  mc  an  inch,  I'M  try  to  re- 
vamp your  whole  life  lor  you. 
For  the  hettcr.  Are  you  game  to 
try  some  changes  that  will  (a) 
Make  you  much  healthier?  \h\ 
Happier?  (e)  Wealthier?  id)  Do  a 
better  job  with  your  kids?  (e) 
Bring  adventure  into  your  life? 
<h  Veomplish  something  you'll 
be  proud  to  be  remembered  lor? 

That's  a  tall  order,  but  doable, 
unless  your  (bad)  habit  patterns 
Lire  so  thoroughly  ingrained  ihai 
you  are  no  longer  even  capable 
of  change. 

Let's  start  with  adventure, 
since  that's  closest  to  home, 
hamwise.  Pick  something  you 
haven't  done  yet,  hut  which 
sounds  like  fun.  and  gel  crack- 
ing. It  could  be  slow-scanT 
RTTY,  packet.  6m,  10  GHz.  the 
ham  satellites,  or  even  1 60m. 
Read,  ask  questions,  start  setting 
up  the  gear,  and  learn.  I  hope 
you'll  keep  careful  notes  so  vou 
can  help  others  avoid  the  pitfalls 
and  blind  alleys.  Maybe  I  can 
even  gel  you  to  do  some  articles 
For  7S?  If  I  can  just  get  you 
started,  I  guarantee  you'll  be  in 
for  adventure. 

Tfike  6  meters  lor  instance. 
When  the  band  was  opened  after 
WWII,  I  didn't  think  much  about 
it,  I  was  busy  having  fun  up  on 
10m  and  2m.  Then  one  dav  I 
turned  on  my  old  pre-war 
Mcissner  FM  tuner  The  FM 
broadcast  band,  as  I  recall,  used 
to  be  ai  50-56  MHz,  with  the  5m 
ham  band  from  56-60  MHz, 
Suddenly  1  was  hearing  a  wrhole 
bunch   of   S-9    W6s    and   W7s 


pouring  through.  Well,  it  didn't 
take  lone  for  me  to  convert  an 
SCR -52 2  transmitter  to  6m  and 
build  a  converter  for  my  SX-2& 
As  far  as  1  know,  1  was  the  first 
station  on  6m  in  New  York  City 
and  I  had  a  ball. 

In  those  days  everyone  was 
crystal-controlled,  so  with  my 
surplus  frequency  meter  I  could 
tell  who  was  who  locally  just  hy 
checking  the  frequency.  There 
was  a  scattering  of  hams  around 
Northern  New  Jersey,  Long  Is- 
land, upstate  New  York,  and 
Connecticut. 

To  help  other  hams  find  out 
when  the  band  was  open  I  set  my 
rig  up  on  50. 1  MHz  with  a  code 
wheel  keying  it  as  a  beacon. 
That  attracted  Perry  Ferrell,  who 
had  a  contract  with  the  Air  Force 
to  investigate  the  propagation 
character! sties  of  the  band.  I  got 
a  nice  Radio  Amateur  Scientific 
Observations  (RASO)  certificate 
from  the  Air  Force  for  my  par- 
ticipation. 

Later,  when  Perry  became  the 
editor  of  CQ*  this  helped  mc  lici 
him  interested  in  my  RTTV 
work.  And  that  led  to  my  doing  a 
RTTY  column  in  CQ.  which  led 
to  my  gelling  Perrv  the  job  as 
editor  of  Popular  Elm' ironies. 
And  that  led  to  my  becoming  the 
editor  of  CQ.  And  that  led  to  my 
starting  73. 

But  then,  every  new  thing  I've 
done  in  amateur  radio  has  led  to 
some  son  of  adventure  for  me, 
so  1  hope  you  won't  get  fed  up 
with  me  prodding  you  to  try  new 
modes  and  bands.  I  get  so  dis- 
couraged when  1  listen  to  75m 
nets  and  20m  round  tables, 
where  it  is  obvious  thai  everyone 
is  just  marking  time  with  their 
lives  until  the  Silent  Key  guy 
comes  calling.  How  is  that  better 
than  watching  ball  games  or 
sitting  in  bars?  It's  like  going  to 
a  gourmet  feast  and  eating  a 
hamburger. 

I've  written  about  health, 
wealth,  and   happiness   before. 


Should  I  keep  repealing  myself? 
A  good  part  of  happiness  is  m 
your  family,  So  how  much  atten- 
tion are  you  paying  to  romance? 
While  a  new  rig  may  really  get 
your  juices  going,  your  wife  will 
be  far  more  responsive  to  ro- 
mance. And  don't  you  forget  it. 

One  of  I  he  easiest  ways  to  re- 
kindle romance  is  with  dancing, 
Yes,  I  know,  you're  a  klutz  and 
would  rather  turn  off  your  linear 
and  run  barefoot  than  go  danc- 
ing. So  get  one  of  Sherry's  how- 
to-dance  videos  and  see  what 
happens.  You  could  use  the  ro- 
mance and  Sherry  can  use  the 
extra  business.  Call  800-43- 
DANCE  for  a  catalog. 

What  will  it  take  to  get  you  to 
make  the  big  health  change  for 
97?  With  daily  exercise,  a 
healthy  diet,  stopping  poisoning 
your  body,  drinking  enough  wa- 
ter, and  sluff  like  that?  No 
chance,  eh?  Well,  1997  is  going 
to  be  whatever  you  make  it,  ami 
the  new  year  is  a  fine  time  to 
make  the  big  changes  in  your 
life  thai  will  see  you  living 
healthier,  happier,  and  wealthier. 
Or  not.  You  can  make  my  year 
for  me  by  letting  me  know  that 
I've  helped  you  decide  to  make 
changes.  Will  I  be  getting  a  note 
from  you,  or  perhaps  a  hand- 
shake and  some  encouragement 
at  a  hamfest? 

I  haven't  been  invited  to  the 
'97  Ham  Vent  ion  yet.  but  per- 
haps I'll  sec  vou  there  in  *98?  A 
new,  trim,  slim,  grinning  you? 

I  got  a  letter  recently  from  a 
reader  who  thanked  me  for  push- 
ing him  many  years  ago  to  start 
his  own  electronics-oriented 
business.  His  company  is  now 
one  of  the  top  in  the  Field  and 
he's  having  the  lime  of  his  life. 

The  Camel  %  Nose 

As  if  we  don't  have  enough 
trouble  with  the  FCC  slicing  off 
chunks  of  our  unused  ham 
bands,  now  Congress  is  forcing 


the  FCC  to  hack  away  at  us.  Yes. 
of  course  our  ARRL  ham  lobby 
in  Washington  should  have  pre- 
vented this.  But  I'm  not  sure  we 
have  even  a  vestibule  mere, 
much  less  a  lobby. 

Congress,  a  collection  of  poli- 
ticians (mostly  lawyers)  you 
keep  re-electing,  can  smell 
money  through  1 0  feet  of  lead 
And  their  main  purpose  in  gel- 
ling elected  seems  lo  be  to  spend 
as  much  of  your  money  as  they 
can,  including  borrowing  as 
much  as  possible  from  the  fu- 
ture. So  the  aroma  from  the  re- 
cent FCC  spectrum  auction 
made  Congress  impatient  with 
i he  FCC's  slowness  in  generat- 
ing more  money  for  their  pork 
futures. 

Just  before  going  home  for 
the  holidays.  Congress  whipped 
ihrough  Public  Law  104-208. 
and  it  was  signed  by  Clinton 
Oct.  4th.  This  little  baby  slices 
off  two  5  MHz  chunks  of  our 
13  cm  band  to  he  put  up  for 
auction.  Slice  and  dice. 

I  know  you  won't  forgive  me 
for  going  back  in  lime  30  years. 
That  s  when  the  ARRL  slopped 
our  ham  growth  dead  and  almost 
totally  destroyed  our  American 
ham  industry;  w  iping  out  about 
9OT  of  our  ham  dealers  as  well. 
But  if  this  catastrophe  had  not 
happened — if  amateur  radio  had 
been  permitted  to  continue 
growing  as  it  had  steadily  in  the 
previous  17  years — today  we'd 
have  over  5  million  hams,  and 
our  country  would  have  over  4 
million  more  technicians,  engi- 
neers and  scientists  than  it  does 
now.  And  I  don't  think  we'd 
have  either  unused  microwave 
ham  bands  or  any  problem  with 
Congress  and  the  FCC  slowly 
pulling  what" s  left  of  us  out  of 
our  miseries. 

I  don' i  think  we  would  have 
losi  all  of  our  consumer 
electronics  industries  to  Japan 
cither. 

Where  have  the  kids  all  gone? 
They're  rushing  to  the  Internet, 
where  you*  11  find  endless  teen- 
agers having  a  hall  with  chat 
rooms  instead  of  chasing  DX  or 

ibbing  on  75m.  Or  getting  on 
our  ham  satellites  with  packet. 

If  an  .ARRL  director  were  to 
come  to  you,  wringing  his 
hands,  asking  what,  oh  what. 
can  be  done  about  this,  what 
would  you  say? 

Til  give  you  a  hint.  There  are 

two  things  I  can  think  of  that  the 

League  could  do  to  start  turning 

this    situation    around.     No, 

Con  finned  on  page  7 
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Synthesized 

FM  Stereo 

Transmitter 


Microprocessor  controlled  for  easy  freq 
programming  using  DIP  switches,  no  drift,  your  signal  is  rock 
solid  all  the  lime  -  just  like  the  commercial  stations.  Audio  quality 
is  excellent,  connect  to  the  line  output  of  any  CD  player,  tape 
deck  or  mike  mixer  and  you're  on-the-air  Foreign  buyers  will 
appreciate  ihe  high  power  outpul  capability  of  the  FM-25;  many 
Caribbean  folks  use  a  single  FM-25  to  cover  the  whole  island! 
New,  improved,  clean  anon  urn-  free  runs  on  either  12  VDC  or 
120  VAC.  Kit  comes  complete  wiltr  case  set,  whip  antenna,  120 
VAC  powef  adapter  -  easy  one  evening  assembly. 

FM-25,  Synthesized  FM  Stereo  Transmitter  Kit  * . « .  * . . .  $129.95 


Tunable  FM 

Stereo 
Transmitter 


A  lower  cost  alternative  to  our  high  performance  transmitters. 
Offers  great  value,  tunable  over  the  88-108  MHz  FM  broadcast 
band,  plenty  of  power  and  our  manual  goes  into  great  detail  out- 
lining aspects  or  antennas,  transmitting  range  and  the  FCC  rules 
and  regulations.  Connects  to  any  cassette  deck,  CD  player  or 
mixer  and  you're  on-the-arr,  you'll  be  amazed  at  the  exceptional 
audio  qualify!  Runs  on  internal  9V  battery  or  external  power  from 
5  to  15  VDC,  or  optional  120  VAC  adapter.  Add  our  matching 
case  and  whip  antenna  set  for  a  nice  finished  look. 

FM-10A,  Tunable  FM  Stereo  Transmitter  Kit ;>  * ,  $34,95 

CFMt  Matching  Case  and  Antenna  Set $14.95 


RF  Power 

Booster 

Amplifier 


Add  some  serious  muscle  to  your  signal,  boost  power  up  to  1 
watt  over  a  frequency  range  ol  100  KHz  to  over  1000  MHz! 
Use  as  a  lab  amp  tor  signal  generators,  plus  many  foreign  users 

employ  the  LPA-1  to  boost  the  power  of  their  FM  Stereo  trans- 
mitters, providing  radio  service  through  an  entire  town.  Power 
required;  12  to  15  volts  DC  at  250mA,  gain  of  3SdB  at  10  MHz, 
10  dB  at  1000  MHz.  For  a  neat,  professionally  finished  look,  add 
the  optional  matching  case  set. 

LPA-1,  Power  Booster  Amplifier  Kit $39.95 

CLPA,  Matching  Case  Set  for  LPA-1  Kit $14.95 

LPA-1WT,Fu%  Wired  LPA-1  with  Case .599.95 


Micro  FM 
Wireless  Mike 


World's  smallest  FM  transmitter.  Size  of  a  sugar  cube!  Uses 
SMT  (Surface  Mount  Technology)  devices  and  mini  electret  con- 
denser microphone,  even  (tie  battery  is  included.  We  give  you 
two  complete  sets  of  SMT  parts  lo  allow  for  any  errors  or 
mishaps-buite  it  carefully  ancf  you've  got  etfra  SMT  parts  to 
build  another!  Audio  quality  and  pick-up  is  unbelievable,  trans- 
mission range  up  to  300  fee*,  tunable  to  anywhere  in  standard 
FM  band  88  toiOS  MHz,  7/8"w  r  3/8"h  x  3/4'h 

FM-5  Micro  FM  Wireless  Mike  Kit , $19.95 


Crystal 

Controlled 

Wireless 

Mike 


Super  stable,  drift  free>  not  affected  by  temperalure,  metal  or 
your  body!  Frequency  is  sei  by  a  crystal  in  trie  2  meter  Ham 
band  of  146.535  MHz,  easily  picked  up  on  any  scanner  radio  or 
2  meter  rig.  Changing  the  crystal  to  put  frequency  anywhere  in 
the  140  to  160  MHz  range-crystals  cost  only  five  or  six  dollars. 
Sensitive  electret  condenser  mike  pscks  up  whispers  anywhere 
in  a  room  and  transmit  up  lo  1/4  mile.  Powered  by  3  volt  Lithium 
or  pair  ol  watch  batteries  which  are  included.  Uses  the  latest  in 
SmT  surface  mount  parts  and  we  even  include  a  lew  extras  in 
case  you  sneeze  and  loose  a  part! 

FM-6,  Crystal  Controlled  FM  Wireless  Mike  Kit $39.95 

FM-6WT  Fully  Wired  FW-6 $69.95 


Call  for  our  Free  Catalog  I 


Super  Pro  FM  Stereo 
Radio  Transmitter 


A  truly  professional 

frequency  synthe- 
sized FM  Stereo 
transmitter  station  in 
one  easy  to  use, 
handsome  cabinet. 
Most  radio  stations 
require  a  whole 
equipment  rack  to 
hold  all  the  features 
we've  packed  into  the  FM-100.  Set  frequency  easily  with  the 
Up/Down  freq  buttons  and  the  big  LED  digital  display.  Plus 
there's  input  low  pass  filtering  that  gives  great  sound  no  matter 
what  the  source  (no  more  squeals  or  swtshing  sounds  from  cheap 
CD  player  inputs!)  Peak  fimiters  (or  maximum  ^punch'  in  your 
audio  ■  without  over  modulation,  LEO  bargraph  meters  lor  easy 
setting  of  audio  levels  and  a  built-in  mixer  with  mike  and  line  Jevel 
inputs.  Churches,  drive-ins,  schools  and  colleges  find  the  FM-100 
to  be  the  answer  to  their  transmitting  needs,  you  will  too.  No  one 
offers  ali  these  features  at  this  price!  Kit  includes  sharp  looking 
metal  cabinet,  whip  antenna  and  120  volt  AC  adapter.  Also  runs 
on  12  volts  DC. 

We  also  offer  a  high  power  export  version  of  the  FM-100  that's 
fully  assembied  with  one  watt  of  RF  power,  for  miles  of  program 
coverage.  The  export  version  can  onfy  be  shipped  outside  the 
USA?  or  w/ffan  the  U$  if  accompanied  by  a  signed  statement  that 
the  unit  wili  be  exported' 

Ftt-tOO,  Professional  FM  Stereo  Transmitter  Kit $299.95 

FM-tOWT,  Fully  Wired  High  Power  FM-100 M29.95 


Speech 

Descrambler 

Scrambler 


Decode  all  that  gibberish!  This  is  the 
popular  descrambler  /  scrambler  thai  you've  read  about  In  all  the 
Scanner  and  Electronic  magazines.   The  technology  used  is 
known  as  speech  inversion  which  is  compatible  with  mosl  cord- 
less phones  and  many  police  department  systems,  hook  it  up  to 
scanner  speaker  terminals  and  you're  in  business.  Easily  config- 
ured for  any  use:  mike,  line  level  and  speaker  outpui/inputs  are 
provided.  Also  communicate  in  total  privacy  over  telephone  or 
radio,  full  duplex  operation  -  scramble  and  unscramble  at  the 
same  time,  Easy  lo  build,  all  complex  circuitry  contained  in  new 
custom  ASIC  chip  for  ctear^  clean  audio.  Runs  on  9  to  15VDC, 
RCA  phono  type  jacks.  Our  matching  case  set  adds  a  super  nice 
professional  look  to  your  kit. 

SS-70A,  Speech  Descram  to/Scrambler  Kit .> . .  S39.95 

CSS,  Custom  Matching  Case  and  Knob  Set $14.05 

SS-70AWT,  Fully  Wired  SS-70A  with  Case $79.95 

AC12-5, 12  Volt  DC  Wall  Plug  Adapter .. . ,19.95 


Tone-Grabber 

Touch  Tone 

Decoder / 

Reader 


Dialed  phone  numbers, 
repeater  codes,  control 
codes,  anywhere  touch- 
tones  are  used,  your  TG-i  will  decode  and  store  any  number  it 
hears,  A  simple  hook-up  to  any  radio  speaker  or  phone  line  is  all 
that  is  required,  and  since  Ihe  TG  "I  uses  a  central  office  quality 
decoder  and  microprocessor,  il  will  decode  digits  at  virtually  any 
speed!  A  256  digit  non-volatile  memory  stores  numbers  for  100 
years  ■  even  with  the  power  turned  off,  and  an  8  digit  LED  display 
allows  you  to  scroll  through  anywhere  in  memory.  To  make  it  easy 
to  pick  out  numbers  and  codes,  a  dash  is  inserted  between  any 
group  or  set  of  numbers  that  were  decoded  more  than  2  seconds 
apart.  The  TG-1  ains  from  any  7  to  15  volt  DC  oower  source  and 
is  both  voltage  regulated  and  crystal  controlled  for  the  ultimate  in 
stability  For  standalone  use  add  our  matching  case  set  for  a 
dean,  professionally  finished  project.  We  have  a  TG-1  connected 
up  here  at  the  Ramsey  factory  on  the  FM  radio.  Ifs  fun  lo  see  ihe 
pnone  numbers  that  are  dialed  on  the  morning  radio  show! 
Although  the  TG-1  requires  less  than  an  evening  to  assemble 
(and  is  fun  to  build,  too!),  we  offer  the  TG-1  fully  wired  and  tested 
in  matching  case  for  a  special  price. 

TG-1,  Tow  Grabber  Kil $99.95 

CTG.  Matching.  Case  Set  for  TG-1  Kit $1 4.95 

TG-1  WT,  FullvlrVired  Tone  Grabber  with  Case $1 49.95 

AC12-5, 12  Volt  DC  Wall  Plug  Adapter $9.95 


Mini- Peeper 
Micro  Video 
Camera 


Super  small,  high  quality 
fully  assembled  B  &  W 
CCD  TV  camera  the  size 
of  an  ice  cube!  Provides  excellent  pictures  in  low  light  [2  lux),  or 
use  our  IFM  Infra- Red  fight  source  lo  invisibly  illuminate  an 
entire  room  on  a  pilch  black  night!  Imagine  the  possibilities... 
build  it  into  a  smoke  detector,  wall  clock,  lamp,  took,  radio. 
Exact  same  camera  that's  In  big  buck  detective  catalogues  and 
stores.  Kit  includes:  fully  assembled  CCD  camera  module,  con- 
nectors, interface  PC  board  kit  with  proper  voltage  regulation 
and  littering,  hook-up  details,  even  a  mini  microphone  for  sensi- 
tive sound!  Two  modete  available:  Wide  Angle  Lens  3.6mmfl2, 
adjustable  focus  lens.  92  degree  view;  Pinhole  Lens  5.5mrrvl4.5, 
60  degree  view.  The  Pinhole  Lens  is  physically  much  flatter  and 
provides  even  greater  depth  ol  focus.  The  camera  itsetl  is  1 .2" 
square.  The  w!de  Angle  Lens  is  about  V  long,  Pinhole  Lens 
about  1/2",  interface  PC  board  is  r  x  2"  and  uses  RCA  jacks  for 
easy  hook-up  to  VCRs,  TVs  or  cable  runs.  Power  required  is  9 
to  14  VDC  @  150  mA.  Resolution;  380  x  350  lines.  Instruction 
manual  contains  ideas  on  mounting  and  disguising  the  Mini- 
Peeper  along  with  info  on  adding  one  of  our  TV  Transmitter  kits 
(such  as  the  MTV-7  unit  below)  tor  wireless  transmission! 

MP-1 ,  Wide  Angle  Lens  CCD  TV  Camera  Outfit $169.95 

MM  PH,  Pin-Hole  Lens  CCD  TV  Camera  Outfit |t».95 


MicroStation 
Synthesized 

UHFTV 
Transmitter 


Now  you  can  be  in  the  same  league  as  James  Bond,  This 

transmitter  is  so  small  that  it  can  fit  into  a  pack  of  cigarettes  - 
even  including  a  CCD  TV  camera  and  battery!  Model  airplane 
enthusiasts  put  the  MTV-7  A  into  airplanes  for  a  dynamite  view 
from  Ihe  cxkptl,  and  the  MTV-7A  is  Ihe  transmitter  of  choice  for 
balloon  launches.  Transmitter  features  synthesized,  crystal  con- 
trolled operation  for  drift-free  transmission  of  both  audio  and 
video  on  your  choice  of  frequencies:  Standard  UHF  TV  Channel 
52  (which  should  only  be  used  outside  of  the  USA  to  avoid  vio- 
lating FCC  rules),  and  439.25  MHz  or  911,25  MHz  which  are  in 
the  amateur  ham  bands.  The  439.25  MHz  unit  has  the  nifly 
advantage  of  being  able  to  be  received  on  a  regular  'cable- 
ready'  TV  set  tuned  to  Cable  channel  68,  or  jse  our  ATV-74 
converter  and  receive  rt  on  regular  TV  channel  3.  The  91 1,25 
MHz  unit  is  suited  for  applications  where  reception  on  a  regular 
TV  is  not  desired,  an  ATV-79  must  be  used  for  operation.  The 
MTV-7  As  output  power  is  almost  100  mWt  so  transmitting  range 
is  pretty  much  Jine-of -sight'  which  can  mean  many  miles!  The 
MTV-7  A  accepts  standard  black  and  white  or  color  video  and 
has  its  ownn  cm-board  H  sensitive  electret  micorphone.  The  MTV- 
7 A  is  available  in  hit  lorm  or  fully  wired  and  tested.  Since  the 
latest  in  SMT  (Surface  Mount  Technology)  is  used  to  provide  for 
the  smallest  possible  size,  the  kit  version  is  recommended  for 
experienced  builders  only.  Runs  on  12  VDC  @  150  mA  and 
includes  a  regulated  power  source  for  a  CCD  camera, 

MTV-7A,  UHF  TV  Channel  52  Transmitter  Kit $1 59.56 

MTV"7Am,  Fully  Wired  Channel  52  Transmitter $249.95 

MTV-7A4, 439.25  MHz  TV  Transmitter  Kit $159.95 

MTV-7  A4WT,  Fully  Wired  439.25  MHz  Tfansmitter ......  $249.95 

MTV-7A9, 911 .25  MHz  TV  Transmitter  Kit $179.95 

MTV-7 A9WT,  Fully  Wired  911. 25  MHz  Transmitter $26935 

ATV-74, 439,25  MHz  Converter  Kit $159.95 

ATV-74WT,  Fully  Wired  439.25  MHz  Converter $249.95 

ATV-79, 911.25  MHz  Converter  Kit $179.95 

ATV-79WT,  Fully  Wired  91 1 .25  MHz  Converter  „ $269.95 


RAMSEY  ELECTRONICS,  INC. 

793  Canning  Parkway 
Victor,  NY  14564 

Order  Toll-free:  1-800-446-2295 

Sorry,  no  tech  info  or  order  status  at  this  number 

Technical  Info,  Order  Status 
Call  Factory  direct:  (716)  924-4560 


;ir? 


%■ 


D1J0»VER 


ORDERING  INFO:  Satisfaction  Guaranteed.  Examine  for  10  days,  if  noi 
pleased,  return  in  original-  form  tor  refund,  Add  $4.96  for  shipping,  han- 
dling and  insurance.  Orders  under  $20,  add  S3 .00.  NY  residents  add  7% 
saes  Tax.  Sorry,  no  COOs.  Foreign  orders,  add  20%  lor  surface  mail  or 
use  credit  card  and  specify  snipping  method. 
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Letters 


Number  €  on  your  Feedback  card 


From  the  Ham  Shack 


Neil  V.  Friend  W2  A  MY.  Thai* 

you  for  priming  WAKYKN's  article 
on  "free  energy"  devices  which 
appeared  in  the  Sepicmber  issue. 
Having  read  several  articles  on 
"zcro-poim"  energy  without  the 
term  being  defined,  I  found  his  ex- 
planation enlightening, 

Concerning  the  discussion  of  the 
"NT  machine,  however,  I  submit 
thai  the  machine  follows  known 
laws  of  electrical  power  generation 
by  nacdianical-magnetie  means  and 
draws  no  power  from  "N  space"  or 
other  sources.  \n>  voltage  or  cur- 
rent generated  is  strictly  the  result 
of  relative  motion  between  a  con- 
ductor and  a  magnetic  field  as  oc- 
curs in  am  generator  or  alternator 
i  read  your  ARRL  Handlnwk ).  1  also 
submit  that  the  magnetic  field  does 
rotate  as  one  with  the  magnetic  cyl- 
inder, in  spite  of  Tcsla's  reported 
conclusion  that  it  remains  station- 
ary (a  point  discussed  later). 

Anvone  determined  to  construct 
a  copy  of  De Pal  ma's  machine 
would  be  well  advised  to  first  build 
an  inexpensive  small-scale  version, 
as  I  did  for  testing  after  consider- 
ing the  following  discussion. 

In  this  discussion,  it  is  assumed 
thai  the  copper  disc,  shaft  and  mag- 
nets shown  in  Fig.3ofWA8YKN\s 
article  all  rotate  as  n  single  unit  and 
the  disc  is  electrically  connected  to 
the  shall.  Observe  thai  in  Kij».3  of 
the  article  the  magnet  flux  (not 
shown)  surrounds  the  entire  cylin- 
der, while  becoming  weaker  with 
distance  from  the  cylinder.  This  is 
basic  magnetic  theory. 

Again  referring  to  Fig.  3,  note 
that  the  brush  (and  pan  of  its  lead 
closest  to  the  brush)  in  contact  with 
the  copper  disc  is  bathed  in  the  outer 
magnetic  flux  from  the  cylinder. 
The  brush  and  its  lead  are  station- 
ary while  the  magnetic  field  rotates 
so  that  there  is  relati\e  motion  be- 
tween themt  which  induces  a  volt- 
age in  the  brush  and  thai  part  of  its 
lead  within  the  field.  The  induced 
voltage  wUl  depend  on  the  speed 
of  rotation  and  flux  density  but,  due 
to  the  limited  e\rw  tsure  to  the  field 
the  voltage  will  be  low.  Tttis  is  the 
sole  source  of  any  power  generated 
by  this  machine  as  evidenced  by  the 
observations.  If  the  copper  disc  is 
replaced  by  one  of  significantly 


iii  cater  diameter,  the  brush  and  lead 
will  be  isolated  from  the  rotating 
magnetic  field  with  a  consequent 
reduction  or  elimination  of  gener- 
ated power. 

Going  back  to  the  smaller  cop- 
per disc,  we  can  relocate  the  brush 
to  a  slip  ring  mounted  on  and  insu- 
lated from  the  shaft  and  well  out  of 
the  magnetic  field.  Restore  the  cir- 
cuit by  soldering  a  jumper  wire  be- 
tween the  outer  edge  of  the  copper 
disc  and  the  slip  ring.  Once  again, 
with  this  brush  and  its  lead  now  iso- 
lated from  the  rotating  magnetic 
field,  the  power  generated  will  be 
zero. 

1  have  verified  the  above  with  the 
help  of  a  fractional  horsepower  DC 
motor,  four  LI 2"  diameter  ring 
magnets  and  some  lathe  work. 
Measured  output  at  2,300  rpm 
while  using  a  L2"  diameter  brass 
disc  was  2.75  mV  open  circuit  and 
1 .6  mA  short-circuit  current.  With 
a  1 ,5"  diameter  brass  disc  or  the  slip 
ring  version  there  was  no  detectable 
output, 

WAtfYKN  also  notes  dial  rotat- 
ing the  magnet  alone  produced  no 
voltage  in  a  stationary  disc  and 
caused  Tesla  to  conclude  that  the 
field  did  not  rotate  with  the  mag- 
net. This  conclusion  is  unreason- 
able if  one  considers  a  cylindrical 
magnel  that  has  a  non-uniform 
field.  It  appears  to  absurd  to  imag- 
ine that  the  non-uniform  field 
would  remain  non-uniform  and  sta- 
I  ionary  while  the  source  of  this  field 
rotated 

WA8YKN  cites  a  DcPaima  lesi 
which  produced  1 .05  volts  at  7,200 
amps,  but  it  is  not  staled  whether 
this  was  an  open  circuit  voltage  and 
short-circuit  {no  load  resistor)  cur- 
rent. Such  a  high  current  would  be 
expected  in  a  short  circuit  fed  by 
the  interaction  w  ith  an  intense  mae- 

n.. 

netic  field  rotating  at  high  rpm. 
Both  current  and  voltage  can  be 
expected  to  drop  dramatically  if 
measured  with  a  suitable  load  on 
the  output, 

I  have  a  copy  of  a  data  sheet  on 
another  DePalma  test  wrhich  show  s 
1.872  volts  and  3.492  amperes, 
which  they  multiplied  together  to 
get  an  output  of  6.538  watts.  From 
the  data  sheet  it  is  obvious  that  these 
are  open-circuit  voltage  and  short- 


circuit  current  readings  and  the 
computed  output  is  therefore  mean- 
ingless (again,  read  your  ARRL 
Handbook). 

With  this  machine  all  may  not  be 
as  it  at  first  seems  and  your  efforts 
mav  be  better  expended  on  some 
other  device. 

Sptyilsport^.  Wayne. 

Warren  Rudolph  W40HM, 

Wayne,  you  wondered  how  many 
still  have  the  October  1960  370  is- 
sue. 1  have  every  issue  from  #1  to 
now,  all  in  binders*  I  was  licensed 
W40HM  after  WWII  and  have 
held  the  same  call  ever  since,  I  am 
u  chartered  member  of  the 
Shenandoah  Valley  Amateur  Radio 
Club  and  obtained  mv  first  class 
commercial  license  and  radar  en- 
dorsement. I've  also  written  articles 
which  have  been  published  in  sev- 
eral radio  magazines.  1  went  on  the 
Winchester  police  force  in  1942  as 
a  dispatcher  and  retired  as  Chief  of 
Police  in  1980  with  the  rank  of 
major. !  am  presently  active  on  10 
and  2  meters  and  am  an  active 
member  of  the  local  radio  club. 

Don  Walters  YVA8FCA.  Re 

your  August  editorial  and  keeping 
our  144. 220,  and  420  MHz  bands: 
Perhaps  we  should  pitch  to  the  po- 
tential buyers  thai  we  need  at  least 
a  couple  of  MHz  for  amateur  radio 
because  it  provides  a  "hands-on" 
training  ground  for  and  a  place 
where  future  technicians  and  engi- 
neers can  develop  an  interest  in 
communications  and  electronics, 
something  they  do  not  get  in  trade 
sefuxils  and  colleges,  And  regard- 
ing the  sale  tA  the  spectrum,  I  be- 
lieve that  it  should  be  leased  for  a 
period  of  time  with  the  lessee  pay- 
ing an  initial  tee  which  is  the  high- 
est bid  and  then  a  yearly  lease 
payment  based  on  a  percentage  of 
what  they  paid  initially  for  the  term 
of  ihe  lease.  This  provides  a  con- 
tinuing revenue  stream  to  the  gov* 
em  men  l  for  a  public  resource  being 
used  for  commercial  and  private 
gain.  Why?  Because  the  spectrum 
is  a  national  resource  that  should 
be  kept  publicly  held  while  gener* 
aiing  an  initial  and  a  continuing  rev- 
enue stream  for  the  private  use  of 
this  public  resource,  f /) 

I  have  been  a  ham  since  1  %2  and 
have  learned  much  from  it  that  has 
provided  countless  hours  of  fun 
and  learning,  as  well  as  provided  a 


training  ground  for  learning  some 
marketable  job  skills  that  have  en- 
abled me  to  always  find  a  job.  Bui 
just  as  mainframe  computer  pro* 
grammers  are  dinosaurs,  nearly 
having  outlived  their  usefulness, 
could  it  be  thai  amateur  radio  has 
also  outlived  its  usefulness?  [  hope 
not.  If  noi  then  we  must  redefine 
amateur  radio  and  what  benefit  lo 
our  society/country  it  can/does  pro- 
vide and  then  let  our  society  and 
country  know! 

Detroit  radio  station  WJR  is  now 
airing  Art  Bell's  show.  If  s  a  little 
loo  late  at  night  for  me  to  listen  to 
tU  but  1  might  start  taping  it. 

When  is  73  going  to  gel  an  E- 
mail  address  for  letters  and  perhaps 
sending  manuscripts  for  articles'? 
(2) 

Amateur  radio/computer  swap 
and  shops  do  not  advertise  as  much 
as  they  used  to.  I  remember  the  lo- 
cal swap  and  shops  always  being 
crowded  and  people  knowing  about 
them  substantially  before  their  date. 
But  not  these  days.  Ihere  is  just  not 
the  same  level  of  advertisement  and 
promotion  that  there  used  to  be.  f J) 

I  have  a  younger  brother  whose 
past  lifestyle  may  now  be  causing 
him  medical  problems.  He  is  not 
HIV  positive,  but  appears  to  be  sick 
too  often  with  viral  infections  and 
the  like.  I  am  seriously  thinking  of 
building  the  Biocleclri fie r  circuit  to 
sec  if  it  will  help  him.  If  I  do  build 
one  1  will  lei  you  know  if  the  re- 
sults are  promising  or  not.  (4) 

Keep  up  the  great  work,  rattle 
diose  chains,  keep  pushing  us  all  to 
do  something,  keep  the  editorials 
interesting  and  mind  expanding. 
Perhaps  it  might  just  get  enough, 
or  at  least  some,  people  moving! 

Hmm,  Don,  on  (  /).  for  some 
leaping  liberal  reason  you  are  ex- 
pecting corporations  to  actually 
consider  the  future,  It  doesn  7  hap- 
pen with  people,  corporations  or 
politicians-  Get  reaL  f2)  Now  and 
then  I  look  to  see  what  has  accu- 
mulated at  Design? 3@  AOL  jcom. 
(3)  Ham  radio,  as  well  as  our 
hamfests.  has  sunk  below  the  pub- 
lic awareness  horizon*  Wtten  will 
clubs  and  liamfest  organizers  get 
live  PR  persons?  I  got  a  hamfest 
announcement  for  a  Detmil  Octo- 
ber hamfest  a  week  after  my  Octo- 
ber 73  came.  {4jt  The  bio-e  won't 
hurt  and  could  work  wonders  for 
your  errant  brother.  Lenteno.,. 
Wayne. 
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they're  not  doing  either  one.  In- 
stead they're  passing  the  hat, 
asking  for  more  money. 

But,  let's  sec  what  you  come 
up  with.  How's  your  creativity 
doing? 

ARRL  Worried 

I've  been  getting  form  letters 
from  the  League  confirming  that 
they  are,  at  long  lasu  starting  to 
worry  about  the  potential  toss  of 
ham  bands  which  Tve  been 
gloom-and-dooniing  about  in 
my  editorials  for  a  couple  of 
years  or  so.  Naturally  they've 
used  this  as  an  excuse  to  rattle 
their  tin  cup,  begging  for  dona- 
tions. Hey  guys,  you're  a  multi- 
million-dollar publishing  enter- 
prise. If  you  need  more  money 
for  something,  raise  the  sub- 
scription price  for  QST. 

As  far  as  donating  money  for 
the  protection  of  our  frequencies 
is  concerned,  it  seems  to  me  that 
I  remember  money  being  set 
aside  for  that  before.  SI 00,000 
comes  to  mind.  Of  course,  I'm 
getting  old  now  and  maybe  my 
memory  isn't  as  good  as  it  used 


to  be,  but  1  seem  to  remember 
visiting  the  lavish  League  hotel 
suite  in  Geneva's  most  expen- 
sive hoiel  during  an  ITU  confer- 
ence, and  the  flying  over  of  di- 
rectors for  parties,  all  at  the 
members*  expense.  And  hey, 
wasn't  there  something  about  a 
League  president  who  vaca- 
tioned away  a  big  bunch  of  that 
frequency-saving  money  with  a 
girlfriend  in  the  Caribbean? 
Golly,  what  was  his  name?  I  for- 
get if  I  ever  wrote  about  that  or 
not. 

The  League  letters  confirm 
that  there  really  is  a  major  prob- 
lem— that  our  UHF  ham  bands 
in  particular  are  in  serious  jeop- 
ardy, As  I've  been  saying,  But, 
you  know*  1  didn't  see  anything 
in  the  letters  about  what  the 
League  would  do  to  stop  the  in- 
coming tide.  The  demand  for 
more  and  more  satellite  and 
other  UHF  channels  is  going  to 
continue  to  grow  exponentially, 
and  we  have  the  League  saying 
they  need  more  money.  To  do 
what,  guys?  What  are  you  going 
to  do,  send  baskets  of  money  to 
Washington  to  be  doled  out  (no 
pun  intended)  to  Congress? 
You  can* l  possibly   match  the 


commercial  lobby  money,  so 
what  will  you  do  if  we  send  you 
a  big  check?  Party  some  more? 

Yes,  I  have  some  good  ideas 
on  what  could  be  done  to  help 
stem  our  loss  of  satellite  bands. 
But  first  I  want  to  know  if  (a)  a 
significant  number  of  our  active 
hams  really  give  a  damn;  and  (b) 
what  the  Tech/Novice  hams 
(now  over  half  of  us)  think.  Do 
many  of  them  really  care?  In 
other  words,  if  the  League  actu- 
ally came  up  with  a  workable 
plan,  but  needed  the  support  of 
the  membership*  would  they  get 
it?  However,  as  far  as  I  can  see, 
other  than  begging  for  money, 
they  have  no  plan  of  action. 

Why  should  a  75  m  op  care 
one  whit  about  what  happens  to 
our  3300  MHz  band?  Or  even 
1300  MHz,  for  that  mailer?  I 
suppose  that  ihe  20m  DXcrst 
contesters,  certificate  hunters, 
rag-chewcrst  the  CW-forcvcr 
crew,  and  so  on  couldn't  care 
less  what  happens  to  our  unused 
(and  presumably  unneeded) 
bands. 

Until  nearly  1970  the  top  half 
of  2m  was  a  virtual  desert-  Hcckt 
when  CQ  magazine  proposed 
taking  it  away  and  making  a  new 


CB  out  of  it  there  was  almost  no 
fuss.  Then  along  came  repeaters. 
Now  we* re  willing  to  fight  lo 
hold  onto  our  precious  repealer 
band,  But  hey,  why  boiher  about 
our  500  MHz-widc  band  up  at 
1 0  GHz?  Or  a  couple  of  unused 
5  MHz  segments  of  the  2300 
MHz  band?  People  in  general, 
and  hams  in  particular,  don't 
think  much  about  the  future.  If 
they  did  they  wouldn't  smoke  or 
be  grossly  fat.  These  are  denials 
of  the  future  consequences  of 
our  actions. 

So,  guys,  if  we  send  you 
money,  what  will  you  really  do 
with  it?  Will  it  be  like  sending 
money  to  Washington?  Will  it 
just  go  in  the  pot  and  be  that 
much  more  to  spend  on  current 
enthusiasms? 

The  Michigan  Miracle 

Maybe  you  can  remember 
not  long  ago  when  Michigan 
had  one  of  the  highest  unem- 
ployment rates  in  the  country. 
When  the  state  was  a  national  di- 
saster, verging  on  bankruptcy. 
While  lTm  not  a  fan  of  all  the 
Republican  party  planks,  the 
Confirmed  on  page  22 


home  page:  www.  hamboree.org 


37th  ANNUAL 


m 


<v  ^ 


CLUB** 


E-MAIL  eds@e!ink  net 


TROPICAL  HAMBOREE 

AMATEUR  RADIO  &  COMPUTER  SHOW 
ARRL  SOUTHEASTERN  DIVISION  CONVENTION 

FEBRUARY  1  -  9,  1997 

DADE  COUNTY  YOUTH  FAIR  &  EXPOSITION  CENTER 
S.W.  112  AVENUE  &  CORAL  WAY  (S.W.  24  ST.) 

MIAMI,  FLORIDA 
*  Sponsored  by  Dade  Radio  Club  of  Miami,  Inc. 


TALK  IN:  146.925 


INTRODUCTION  TO  AMATEUR  RADIO  DISPLAY  *  FORUM  ON  BACK  TO  BASICS  IN  THE  WIDE  WORLD  OF 

AMATEUR  RADIO  *  PANEL  DISCUSSION  ON  INTERNATIONAL  SPECTRUM  PLANS  &  THE  FUTURE  OF  AMATEUR 

RADIO  *  FORUM  ON  THE  FCC  AND  THE  AMATEUR  RADIO  SERVICE  •  200+  EXHIBIT  BOOTHS  •  800+  INDOOR 

SWAP  TABLES  *  TWO  ON-SITE  LICENSE  EXAM  SESSIONS  *  FIELD  CHECKING  FOR  DXCC  AND  CQ  AWARDS 

*  PROGRAMS  BY  AMSAT,  ARRL,  QCWA,  DXPEDITIONS,  ANTENNAS,  PACKET,  TRAFFIC,  ARES 

•  ALTERNATIVE  INTEREST  PROGRAMS  ON  CRAFTS,  PERSONAL  APPEARANCE,  HEALTH  &  NUTRITION 

AIR  CONDITIONED  FACILITY  •  ON-SITE  CAMPING  FOR  300  RVs  •  FREE  PARKING  FOR  15,000  VEHICLES 

Registration:  $5.00  Advance  (deadline  Jan,  21st)  -Door.  S7.00 

Campsites;  3  days  {Fri.,  Sat,,  Sun.)  $45.00,  4  days  (Piiir.,  FrL,  Sat,  Sun.)  $60.00 

Swap  Tables:  $28.00  each    plus  reg,  ticket  *  Power:  $10.00  per  user, 

(Prices  quoted  for  tickets,  tables  &  camping  include  Fla.  &  Dade  Co.  tax) 


Headquarters  Hotel:  Miami  Airport  Fairfield  Inn  South  in  the  Marriott  Lodging  Complex  at  1201  N.W.  LeJuene  Road 
(N.W,  42  Ave.),  Rates:  $65.00  Single  or  Double.  Tel:  (305)  643-0055  -  Speak  Only  to  Reservation  Department  and 

MUST  mention  "Tropical  HamboreeJ'  to  get  special  rate,  Deadline  Jan,  19,  1997, 

TICKET,  CAMP,  TABLE  PAYMENTS  PAYABLE  TO:  DADE  RADIO  CLUB  OF  MIAMI,  INC, 

Mail  to:  Evelyn  Gauzens,  W4WYR,  2780  NI  3  St.,  Miami,  FL  33125  5059 
BOOTH  &  TABLE  INQUIRIES:   email:  edg@elink.net,  Tel:  305-642-4139,  Fax:  305-642-1648 

HOMEPAGE:  www.  hamboree.org 
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FCC  Stops  Renewal 
Reminders 


As  of  October  22,  the  FCC  has  ceased 
issuing  Form  61  OR  license  expiration  no- 
tices—reminders to  hams  that  their  tickets 
are  going  to  expire  within  the  next  90  days 
and  that  they  must  request  renewal.  The  last 
notices  sent  by  FCC  covered  into  February 
1997,  although  the  specific  date  was  not 
available,  A  Form  61  OR  for  renewal  must  be 
returned  by  mail  only  to  the  FCC. 

The  demise  of  the  Form  61  OR  means  that 
hams— whose  licenses  are  issued  for  10- 
year  periods — must  take  the  initiative  to  re- 
member the  renewal  date  of  their  tickets  and 
file  a  Form  610.  AM  FCC  spokesman  in 
Gettysburg  says  the  Commission  hopes  to 
have  a  Form  610  available  soon  on  the 
Worid  Wide  Web  to  permit  on-line  renew- 
als. 

From  The  Repeater,  official  newsletter  of 
the  Alamo  Area  Radio  Organization,  San 
Antonio  TX. 


Have  You  Applied  for 
a  Vanity  Callsign? 


The  FCC  will  not  start  making  any  grants 
for  first-day  filers  until  all  day-one  applica- 
tions have  been  entered  into  the  FCC*s  com- 
puter. Then  applications  will  be  processed 
randomly  from  among  those  in  the  first-day 
pool. 

The  number  of  hams  taking  advantage  of 
Gate  2  has  been  less  than  anticipated,  As 
of  September  25,  1 996,  the  FCC  had  re- 
ceived 5,297  Gate  2  applications.  First-day 
vanity  filers  totaled  4,527,  a  number  that 
even  surprised  the  FCC,  which  had  been 
expecting  a  larger  flood  of  Gate  2  filings.  The 
FCC  said  4,1 88  paper  applications  and  339 
electronic  applications  were  received  the 
first  day.  Another  770  applications,  mostly 
paper,  had  showed  up  by  Wednesday, 
September  25.  Slightly  more  than  7%  of 
the  applicants  used  the  FCC's  newly 
inaugurated  electronic  filing  system. 


PIcq-J  noil?  up  Md  h*!S  In  (TbS  4-&un«  fxttkelrsljed  tidder, 

walling  lrt#  IhE-  Genie  In  a  bollle  till  yo-j  nwd  Full 'Quitting 

jiQr»ai  povcti. 

Call  him  hHlh  and  h:&  ^uslpmnj  tack  w#a1hc>r  sealed  Unes 

rtueel  a  i'ee*  eflcM<K)  haMwAvB  -nnlenna  ready  to  tiang  anywhere,  Sys- 

p*id  in  Eh*  3pail«Tt*n1  closgl  or  patio  doorway.  Atlach  PLco-J  lo  iwrieow 


I 


ginss  Ot  turtain  rod.  He  n*ed&  no-  radbta  !or  &rMdbarid  lc*y 

angle  omnl  h-alrwnve  gain. 

Ca/ry  Plco-J  wim  you  lot  «msrg*ncifr&.  Hang  in  Ihe  arK^st  when  on  tri 

rood.  Ht  im^rcd-M.  range,  boosla  reception,  sav  c-.s.  tiMtntif.s. 

Plqo-J  isomsift  reddy  tor  work  wtlh  72"  incHaTfid  CMfclal  toadline  and  gffd 

pin  BNC,  Typical  edge-To-fldg*  Swfl  uncJer  1.2:1.  Hand-CJaftart  ir>  'h# 

U.SA 


lnfc?51 

Bo*  50062-D 

Prom,  UT 

64665 


Models 
2  Molars 


Antennas  West 

Order  Hotlim 
801-373-8425 


Among  the  major  headaches  for  the  folks 
in  Gettysburg  are  applications  that  contain 
illegible  information.  FCC  personnel  have 
been  instructed  to  skip  over  requested 
callsigns  they  cannot  decipher.  Also,  some 
electronic  filers  have  been  sending  their 
payments  to  the  wrong  Post  Office  box  in 
Pittsburgh  and  using  the  FCC  Form  159 
designed  for  use  by  those  filing  on  paper. 
The  FCC  said  that  contrary  to  instructions 
on  the  electronic  application  form,  electronic 
filers  should  not  forward  a  copy  of  their  li- 
cense to  the  FCC  by  mail.  FCC  personnel 
have  no  way  to  match  up  licenses  with  ap- 
plications, and  they  don't  need  the  license 
copy  to  process  the  application. 

The  FCC  said  that  some  applicants  ap- 
parently have  had  second  thoughts  about 
changing  their  callsigns  and  have  contacted 
the  FCC  to  pull  their  Gate  2  paperwork.  The 
FCC  says  that  cannot  be  done.  Those  is- 
sued a  vanity  callsign  who  decide  they  like 
their  old  callsign  better  will  have  to  pay  an- 
other $30  and  reapply  under  Gate  1 . 

If  the  FCC  is  unable  to  grant  any  of  your 
vanity  callsign  requests,  your  application  will 
be  dismissed,  and  the  FCC  will  notify  you  to 
that  effect.  But  the  Commission  will  not  re- 
turn your  $30  until  you  request  a  refund  in 
writing. 

Excerpted  from  Harmonics,  October 
1996,  official  newsletter  of  the  South 
Jersey  Radio  Association. 
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Alaskan  Hams  Sizzle 
During  Forest  Fires 

it's  a  sign  of  how  times  have  changed  that 
ham  radio  was  not  even  considered  as  a 
communications  link  by  Emergency  Man- 
agement, because  of  the  wide  use  of  cellu- 
lar phones,  during  the  recent  disastrous 
forest  fires  in  the  Big  Lake  area  of  Alaska. 
The  Amateur  Radio  Emergency  Service  Net 
wasn't  part  of  the  scenario.  Hams  were  used 
for  some  of  the  communications  during  the 
Miller's  Reach  fire,  but  only  after  going  to 
the  Emergency  Management  people  to 
make  their  availability  known. 

Communications  ground  to  a  halt  when 
telephone  lines  and  cellular  phone  frequen- 
cies were  so  overloaded  they  jammed.  So 
many  people  were  trying  to  get  in  touch  with 
loved  ones  in  fire-threatened  Southcentral 
Alaska  that  the  local  cellular  companies  had 
radio  stations  begging  people  not  to  use  their 
cellular  phones;  landlines  were  taking  a 
minute  or  more  just  to  come  up  with  a  dial 
tone. 

Hams  to  the  rescue!  "My  XYL,  who  is  not 
a  ham,  and  rarely  pays  attention  to  what  I 
am  listening  to  or  doing  on  the  radio,  was 
totally  impressed  with  the  number  of  hams 
who  suddenly  came  from  nowhere  to  be  just 


about  everywhere,"  wrote  Bob  NL7QP,  edi- 
tor of  Mara  News.  ttWe  must  continually 
make  our  communities  aware  of  the  impor- 
tance of  amateur  radio  during  a  disaster.  We 
need  to  make  better  use  of  the  bands  we 
have,  and  encourage  that  use  so  we  can 
retain  those  bands." 

Condensed  from  an  editorial  in  Mara 
News,  the  official  newsletter  of  the 
Matanuska  Amateur  Radio  Association, 
Wasilla.AK, 


The  Boy  and  the  Frog 

A  boy  was  crossing  a  road  one  day  when 
a  frog  called  out  to  him,  "Kiss  me  and  I'll 
turn  into  a  beautiful  princess." 

The  boy  picked  up  the  frog  and  put  it  in 
his  pocket. 

The  frog  said,  "If  you  kiss  me,  111  turn  into 
a  beautiful  princess,  and  I'll  stay  with  you 
for  a  week." 

The  boy  took  out  the  frog,  smiled  at  it,  and 
returned  it  to  the  pocket. 

The  frog  cried,  "If  you  kiss  me  and  turn 
me  back  into  a  princess,  I'll  stay  with  you 
forever,  and  do  anything  you  want!" 

Again,  the  boy  took  out  the  frog,  smiled 
at  it,  and  put  it  back.  After  a  long  pause,  the 
frog  asked,  "What  is  it?  Why  won't  you  kiss 
me?" 

The  boy  answered,  "Look,  I'm  an  ama- 
teur radio  operator.  I  don't  have  time  for  girl- 
friends, but  a  talking  frog— hey,  that's  cooir 

Lifted  from  ARNS  Bulletin,  October  1 996, 


Learn  More  About 
QRP 

Founded  in  January  1994,  CQC  brings 
amateurs  interested  in  low  power  together, 
and  endeavors  to  expand  their  interests  and 
give  them  a  forum  in  which  to  discuss  prob- 
lems and  accomplishments.  Besides  its  bi- 
monthly meeting  for  local  members,  CQC 
publishes  a  bimonthly  newsletter,  The  Low 
Down.  The  Low  Down  contains  technical 
articles,  product  reviews,  member  news, 
upcoming  activities,  and  an  activities  calen- 
dar, CQC  membership  is  open  to  anyone 
interested  in  QRP. 

In  eastern  Colorado  try  the  Colorado  QRP 
Club  net  every  Monday  evening  at  3  PM  on 
the  147.225  repeater  in  Golden,  and  on  the 
145.160  machine  in  Colorado  Springs.  They 
also  use  146.445  simplex.  On  HF,  call  *CQ 
CQC"  at  8  PM  on  371 0  kHz  {the  national  80 
meter  QRP  frequency). 

For  an  application  form,  send  an  SASE 
to  Mark  Meyer,  14153  West  First  Drive, 
Golden  CO  80401.  Membership  dues  are 
$10  a  year,  including  a  subscription  to  The 
Low  Down. 

Excerpted  from  ARNS  Bulletin.  October 
1996. 
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CORPORATION 


9  Autry 

Irvine,  CA  92718 

(714)  458-7277  •  FAX  (714)  458-0826 


SWITCHING 

CONT, 
SS-25        20 
SS-30        25 


EW 

POWER  SUPPLIES 

ICS      WT.(LBS) 
25        4.2 

30        5.0 


ASTRON  POWER  SUPPLIES 


•  HEAVY  DUTY  •  HIGH  QUALITY 
SPECIAL  FEATURES 

•  SOLID  STATE  ELECTRON!  CAL1Y  REGULATED 

•  FOLD-SACK  CURRENT  LIMITING  Protects  Power  Supply 
from  excessive  current  &  continuous  shorted  output 

•  CROWBAR  OVER  VOLTAGE  PROTECTION  on  ail  Models 
Except  RS-3A,  RS-4A.  HS  SA.  R5 -4L.  ftS-SL 

•  MAINTAIN  REGULATION  &  LOW  RIPPLE  at  low  line  input 
Voltage 

•  HEAVY  DUTY  HEAT  SINK  •  CHASSIS  MOUNT  FUSE 

•  THREE  CONDUCTOR  POWER  CORD  except  for  RS-3A 

•  ONE  YEAR  WARRANTY  •  MADE  IN  U.S.A. 


RUGGED  •  RELIABLE  • 

PERFORMANCE  SPECIFICATIONS 

•  INPUT  VOLTAGE:  105-12S  VAC 

•  OUTPUT  VOLTAGE:  13.3  VDC  t  0.05  volts 
(Internally  Adjustable:  11-15  VDC) 

•  RIPPLE  Less  Itian  5mv  peak  to  peak  (full  load  & 
low  line) 

•  All  units  available  in  220  VAC  inpul  voltage 
{except  for  SL-11A) 


SLSE 


LOW  PROFILE  POWER  SUPPLY 


MODEL 

SL-11A 

SL41R 
SL-11S 
SL-11R-RA 


Colors  Corslinuous 

Gray     Black     Duly  [Ampsl 

7 
7 

•  •  7 

7 


ICS* 
[Amps) 

11 
11 
11 
11 


Sue  UN 
H»W 


i 


mm 


WL 


2%*7**9% 
2**7  *9fc 
2%  *  7**9% 

4v7     -9% 


12 
12 
12 

13 


RS-L  SERIES 


POWER  SUPPLIES  WITH  BUILT  IN  CIGARETTE  LIGHTER  RECEPTACLE 

Continuous  ICS1  Size  [IN] 

MODEL  Only  (Ampsl  (Ampsl  H*W*0 

RS-4L  3  4  %'k*Vh*Vh 

RS-5L  4  5  3fe*fiVi«7iA 


Shipp 


Wt 


6 

7 


RM  SERIES 


MODEL  RM-35M 


19"  RACK  MOUNT  POWER  SUPPLIES 

Continuous 
MODEL 
RM-12A 
RM-35A 
RM-50A 
RM-60A 

Separate  Volt  and  Amp  Meters 
RM-12M  9 

RM-35M  25 

RM-50M  37 

RM-60M  50 


Duty  [Ampsl 
9 
25 
37 
50 


ICS* 
(Amps) 
12 
35 
50 
55 

12 

35 
50 
55 


Size 
HxWxD 
5V*  x  19x8% 

5%  x  19  x12V? 
51Axi9xt2Y; 

7  x  19  x  12% 

5%  x  19  x  8% 
5  V*  x  19  x  12^ 
S'k  x  19  x  Wfr 

7  x  19  x  12 


Shipping 
WL  [Fbsl 

16 

38 

50 

80 
16 


60 


RS-A  SERIES 


MODEL  RS-7A 


RS-M  SERIES 


MODEL 

RS-3A 

RS-4A 

RS-5A 

RS-7A 

RS-1QA 

RS-12A 

RS-12B 

RS-2QA 

RS-35A 

RS-50A 
RS-70A 


Colors 
Gray       Black 


* 


Cailifiitis 

Dilf  [Amps| 

2J 

3 
4 
S 

7.5 

9 

9 

16 
25 

37 

57 


ICS' 

3 

4 
5 

7 

10 

12 

12 

20 

35 

50 
70 


Size  |IN| 

HxWxD 

3  X  4*%  X  5^ 
3tt  x  676  X  9 

3'A  x  6T/i  x  7V< 
33A  x  6v2  x  9 

4  x  m  X  WM 
4V?  x  a  x  9 

4  x  Vh  x  WM 

5  x  9  x  101^ 

5x  11  x  11 

6x  13%  xll 
6  x  13Y*  x  12% 


Slippiii 

Wl   {lis.  | 

4 
5 
7 
9 
11 
13 
13 
18 
27 

46 

-- 


MODEL  RS-35M 


weiiL 

Switctable  volt  and  Amp  meter 
RS-12M 

Separate  volt  and  Amp  meters 

RS-20M 

RS-35M 

RS-50M 
RS-70M 


Ciili  tuts 
Dilf  |Aapi) 


16 
25 

37 

57 


ICS" 
M.pt) 

12 

20 
35 

50 

70 


Sizi  [IN| 
N  x  Wx  D 

4^  x  8  x  9 

5  x  9  x  101? 

5  x  11  x  11 

6x13%x  11 

G  x  13V*  x  12'i 


Slippiii 
Wl.  [IIS.) 

13 

18 
27 

46 

48 


VS-M  AND  VRM-M  SERIES 


Separate  Vol!  and  Amp  Meters  •  Output  Voltage  adjustable  from  2-15  volts  •  Current  limit  adjustable  from  1,5  amps 


MODEL  VS-35M 


to  Full  Load 
MODEL 

VS-12M 
VS-20M 
VS-35M 

VS-70M 

Variable  rack  mount  power  supplies 
VRM-35M  25 

VRM-50M  37 


Continuous 

Dity  | Amps) 
@13.8VOC  @10VDC  @SVDC 


9 

16 
25 

37 

67 


5 

9 

15 

22 
34 

15 
22 


2 

4 

7 

TO 
16 

7 
10 


ICS4 
(Amps) 
@13JV 

12 

20 


70 

35 
50 


Sizi  (IN) 
N  xW  xO 

4^  x  8  x  9 

5  x  9  x  10^ 
5x  11  x  11 

6  x  13%i  x  11 
6x13]<<12  . 

5%  x  19  x  12^ 
5%  x  19  x  12ft 


Slippiii 
Wt.  (Ill,) 

13 

20 
29 
46 


38 


RS-S  SERIES 


MODEL  RS-12S 


1 


Built  in  speaker 

MODEL 

RS-7S 
RS-10S 
RS-12S 
RS-20S 

SL-11S 


Colors 

Gray        BS«k 


Common 
Dity  [Appii 

5 
7.5 

9 

16 

7 


ICS' 
Aupt 

7 

10 
12 
20 

11 


Size  (II) 
H  xlx  I 

4  x  7%  x  10^ 

4  x  7'£  x  10^ 

4te  x  8  x  9 

5  x  9  x  10V* 

2^  x  7%  x  9*/< 


Sbippiij 

Wt.  (III.) 
10 
12 
13 
18 

12 


ICS— Intermittent  Communication  Service  (50%  Duty  Cycle  5mm  on  5  min,  off) 
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The  ScopeMixer 

An  adventure  in  ham  radio  systems  integration 


Dave  Evison  N6GKC 

153  Park  Avenue 

Palo  Alto  CA  94306 


How  would  you  like  to  adjust 
your  antenna  tuner  while  your 
rig  is  terminated  in  a  dummv 
load?  (Your  final  amplifier  and  fellow 
hams  sure  would!)  Or  how  about  moni- 
toring your  SSB  signal  and  checking  the 
peak  envelope  voltage  for  clipping  and 
crossover  distortion?  (Wow,  talk  about 
good  operating  practice!)  And  wouldn't 
it  be  great  to  check  the  rise  and  decay 
time  of  your  CW  envelope  and  be  able 
lo  see  those  chirps  or  clicks?  Or  how 
about  being  able  to  detect  and  measure 
harmonic  radiation  and  other  spurious 
products  (just  like  the  big  guys)?  Well, 
even  if  you're  silting  on  a  very  thin  bill- 
fold, you  can  manage  all  of  this — and 
more — with  a  ScopeMixer  System. 
While  it's  primitive  by  commercial 
standards,  it  can  provide  you  with  a  ver- 
satile measurement  system  at  very  low 
cost.  The  ScopeMixer  will  empower 
you  (without  spectrum  analyzers  and 
other  professional  laboratory  instru- 
ments) to  produce  superior,  well -tested 
designs. 

The  ScopeMixer  System  is  an  ex- 
ample of  ham  radio  systems  integration: 
a  couple  of  simple  circuits  containing 
only  one  active  component  (a  10-cent 
transistor),  an  inexpensive  4()-year-oid 
kit  oscilloscope  ($15  at  any  ham  ilea 


RF  Input        ffl  - 

(.707  V  RMS)- p 


3  Vuhs 


/2\  lf-  0ljt 


LCk  Input 

l5O-300mVRMS 


Fig,  1.  ScopeMixer  schematic, 
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market),  a  secondhand  MFJ  SWR  Ana- 
lyzer used  as  a  local  oscillator  (about 
$40 — but  you  may  already  have  one  of 
these  handy  little  devices).  Now  that's 
real  ham  engineering! 

The  ScopeMixer  is  a  good  example  of 
recycling  older  technology  that  is  rarely 
used  today:  the  wave  analyzer.  The 
wave  analyzer  has  been  supplanted  by 
the  spectrum  analyzer  in  most  commer- 
cial laboratories,  but  it's  still  simple,  in- 
expensive, and  provides  an  impressive 
measurement  capability. 

The  design  criteria  for  the  ScopeMixer 
were  to  keep  the  cost  and  parts  count  low 
and  use  only  readily  available  parts.  The 
result  is  a  straightforward  bipolar  mixer 
using  a  2N2222A  transistor  (Fig,  1). 
The  RF  is  applied  to  the  base,  the  local 
oscillator  to  the  emitter,  and  the  IF 
taken  from  the  collector — it  really 
couldn't  be  simpler— and  with  2N2222 
transistors  selling  for  less  than  1 0  cents, 
it  couldn't  be  much  cheaper.  There  is  no 
IF  transformer.  Instead,  an  old  broad- 
east  "ferrite  loopstick"  is  used.  The  unit 
draws  less  than  10  mA  and  requires 
only  a  3  volt  supply  (a  couple  of  A  A 
batteries  in  series). 

How  it  works 

The  ScopeMixer  is  a  simple  applica- 
tion of  a  heterodyne  mixer.  It  converts 
the  RF  input  to  a  1  MHz  intermediate 
frequency,  which  is  well  within  the 
bandpass  of  the  ancient  oscilloscopes. 
While  any  frequency  between  about 
550  kHz  and  1600  kHz  can  be  used  for 
the  IF,  1  MHz  simplifies  setting  the  lo- 
cal oscillator  when  measuring  harmonic 
and  oilier  spurious  products. 


The  ScopeMixer  was  designed  to  use 
an  MFJ  (or  Auiek)  SWR  Analyzer  as  a 
local  oscillator  working  either  1  MHz 
above  or  below  the  RF.  Harmonics  and 
other  spurious  emissions  are  measured 
by  establishing  an  IF  reference  level  at 
the  carrier  frequency,  then  tuning  the  lo- 
cal oscillator  up  or  down  from  the  car- 
rier frequency  and  observing  signals 
that  develop  an  IF  of  1  MHz.  For  ex- 
ample, if  a  reference  carrier  of  7  MHz 
having  a  second  harmonic  component  is 
connected  to  the  ScopeMixer,  it  will 
produce  an  IF  of  I  MHz  at  6  MHz  and  8 
MHz  (reference  frequency)  and  at  13 
MHz  and  15  MHz  (the  second  har- 
monic). The  amplitude  of  the  harmonic 
responses  when  compared  to  the  ampli- 
tude of  the  reference  carrier  will  deter- 
mine their  relationship  in  decibels  (dB). 

To  understand  the  input  circuit  refer 
to  Fig.  1.  The  values  of  Rl  through  R4 
were  calculated  to  deliver  25  millivolts 
rms  to  the  base  of  the  2N2222  when  707 
millivolts  (.707  volt)  rms  is  applied  at 
the  RF  input.  While  the  2N2222  in  this 
configuration  will  work  with  levels  sig- 
nificantly greater  than  25  mV  at  its  base,  it 
becomes  quite  nonlinear.  Maintaining  22 
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Compact  Speaker/Mies 

Here's  a  Compact  Speaker/Mk  that  fits 
comfortably  in  your  hand  and  has  a  full 

size  speaker  for  crystal  clear  audio. 

No  need  to  remove  your  handheld  from 
pour  belt  to  talk  or  monitor  calls-  Clip  it  near 
/our  ears  so  you  can  easily  hear  every  call 
with  the  volume  turned  down. 

First-rate  electret  mic  element  and  full   t 
size  speaker  gives  superb  audio  on  transmit 
and  recieve.  Earphone  jack,  PTT,  light- 
weight retractable  cord.  Gray.  1 74x2x3  in. 

M  FJ-2&4  fits  Icom,  Yaesu,  Radio  Shack, 
Standard;  3VTFJ-286  fits  Kenwood. 


MFJ-284  or 
MFJ-286 

$2495 


MFJ-283,MFJ-285, 

MFJ-285L,  MFJ-285W, 

MFJ'287  or  MFJ-287L 

$2495 


Mini  Speaker/Mies 

These  tiny  MFJ  Speaker/Mies  are  so 
small  and  so  lightweight  you  rU forget 
they  fre  there  --  until  you  get  a  call 

Excellent  audio  from  electret  mic 
element  and  speaker.  Has  swiveling  lapel 
/pocket  clip,  PTT  button  with  transmit 
LED,  earphone  jack,  lightweight 
retractable  cord.  Available  with  L  or 
regular  connector.  Tiny  2x  1 V4XV4  in. 

Order  MFJ-285/MFJ-285L  for  ICOM, 
Yaesu,  AJinco,  Radio  Shack  and  Standard; 
MFJ-287/MF  J-287L  for  Kenwood;  MFJ-283       L  Connector  also 
for  split  plug  Alinco;  MFJ-285W  for  IC- W2A.  available  -  order  L  modeL 


MFJ  Artificial  RF  Ground 

MFJ-931 

Creates 

irtifical  RF 
ground  that  eliminates  or  reduces  RF 
lot  spots,  RF  feedback,  TVI/RF1,  weak 
signals  caused  by  poor  RF  grounding. 

Greatly  improves  your  signal  if 
you're  using  a  random  wire  or  longwire 
intenna  with  an  ineffective  ground. 

Electrically  places  a  faraway  RF 
ground  directly  at  your  rig  by  tuning 
jut  reactance  of  connecting  wire. 

20  Meter  CW  Transceiver 

MFM020 
t|g§pi 

Throw  this 
iny  MFJ  20  Meter 
2W  Transceiver  in  a  corner  of  your 
>riefcase  and  enjoy  DXing  and 
agchewing  wherever  you  go.  You  get 
i  high  performance  superhet  receiver, 
crystal  filter,  RIT,  AGC,  vernier  tuning, 
sidetone*  speaker,  up  to  5  watts  output, 
semi/full  break-in,  much  more.  Free 
nanual.  Sttfree  MFJ  catalog  for  40, 
JO,  17,  15  Meter  versions,  keyer,  audio 
liter,  power  pack,  tunerT  antennas. 

Super  Active  Antenna 

World  Radio  TV  Handbook"  says 
VCFJ- 1024  is  a  "first  rate  easy-to-  operate 
tctive  antenna-.^quiet.,. excellent  dynamic 
ange...good  gain.,,  low  noise+„broad 
requency  coverage...  excellent  choice." 
Mount  it  outdoors  away  from  elec- 
rical  noise  for  maximum  signal,  mini- 
num  noise,  Covers  50  KHz  -  30  MHz, 
Receives  strong,  clear  signals  from 
all  over  the  world.  20  dB 
attenuator,  gain  control, 
ON  LED,  Switch  two 
receivers  and  aux,  or  active 
antenna.  6x3x5  int  Remote 
has  54  inch  whip,  50  ft 
M  coax.  3x2x4  in.  12 
VDC  or  110  VAC  with 
MFJ-1312,  $12.95. 
1299*  MFJ- 1024 

Cross-Needle  5WR  Meter 

MFJ-815B 

Peak/ 
iverage  Cross- 
needle  SWR/ 
VattmeteL  Shows  SWR,  forward/ 
eflected  power  in  2000/500  &  200/50 
vatt  ranges.  1.8-60  MHz. 

Mechanical  zero.  SO- 239 
:onnectors.  Lamp  uses  12  VDC  or  1 10 
/AC  with  MEM 3 12,  $12.95. 

"Teflon®  is  a  registered  trademark  o/Dupont" 


MFJ  Coax  Antenna  Switches 


*39**  MFJ- 1 701  *21M    MFA702B  *59**  MFJ- 1704 

Select  any  of  several  antennas  from  your  operating  desk  with  these 
MFJ  Coax  Switches.  They  feature  mounting  holes  and  automatic 
grounding  of  unused  terminals.  One  year  unconditional  guarantee. 

MFJ-1701,  $39.95.  6  position  antenna  switch.  SO-239  connectors. 
50-75  ohm  loads.  2  KW  PEP,  1  KW  CW.  10x3x1  V2  in,  DC-60  MHz. 

MFJ-1702B,  $2L95.  2  positions  plus  new  Center  Ground.  2.5  KW 
PEP.  1  KW  C W.  Insertion  loss  below  2  dB+  50  dB  isolation  at  450  MHz. 
50  ohm.  3x2x2  in.  MFJ-1702BN,  $31.95,  N connectors,  DC- LI  GHz* 

MFJ-1704,  $59.95. 4  position  cavity  switch  with  lightning/surge 
protection.  Center  ground.  2.5  KW  PEP,  1  KW  CW.  50  dB  isolation  at 
500  MHz.  50 ohm.  6,/4x41/4xll/4 in. MF7-77^M  $69.95,  N connectors. 

Dry  Dummy  Loads  for  HF/VHF/UHF 

MFJ  has  a  full  line  of  dummy 
loads  to  suit  your  needs.  Use  for 
tuning  to  reduce  needless  (and 
illegal)  QRM  and  save  your  finals. 

MFJ-260C,  $29,95.  VHF/HR 
Air  cooled,  non-inductive  50  ohm  resistor. 
SO-239  connector,  300  Watts  for  30  seconds,  derating  curve.  SWR  less 
than  1.3:1  to  30  MHz,  1.5:1  to  650  MHz.  2V2x23/2x7  in.  MFJ-260CN, 
%^^-  Pj5  N  connectors. 

MFJ-264,  $59.95,  Versatile  UHF/VHF/HF  1 .5  KW  load.  Im  SWR 
to  650  MHz,  usable  to  750  MHz.  100  watts/10  minutes,  1500  watts/10 
seconds.  SWR  is  1.1:1  to  30  MHz,  below  1.3:1  to  650  MHz.  3x3x7  in. 
MFJ-264N,  $69.95,  N connector.  MFJ-58Q3,  $4.95,  3  ft.  coax/Pl-259. 


MFJ-260C 


MFJ-264 


Mf  J  Low  Pass  Fil  ter 

Suppress  MKr_704 
TVI.RH,         *39« 
telephone  and 
other  interference  byj 
reducing  unwanted 
harmonics  going  to 
your  antenna, 
9  poles,  MFJ's  exclusive  Teflon® 
Dielectric  Technology™ 
capacitors,  hi-Q  inductors,  ground 
plane  shielding,  RF  tight  cabinet 
gives  excellent  T VI/  RFI 
protection.   Full  legal  power 
1 .8-30  MHz.   Mounting  tabs. 

Full  Color  FAX 

Use  your     MFJ- 12 UPC 
computer  and     *149" 
transceiver  to 

receive,  display  m  (%       **  *  £ 
and  transmit        .^. .**•■■.  -*  ^:W 
brilliant  full  color  news  photos 
and  incredible  WeFAX  weather 
maps  with  all  16  gray  levels.  Also 
receive/transmit  RTTY,  ASCII 
and  CW. 

Animate  weather  maps. 
Display  10  global  pictures 
simuhaneously.  Zoom  any  part  of 
picture  or  map.   Manager  lists 
over  900  FAX  stations.  Automatic 
picture  capture  and  save. 


MFJ  Iambic  Paddles 

MFJ  Deluxe  Iambic 
Paddles  feature  a  full 
range  of 

adjustments     S;g 
in  tension 
and  contact      & 


MFJ-564 


■VV:'  •;•■■,■■ 


spacing, 

self-adjusting 

nylon  and  steel  needle  bearings, 

contact  points  that  almost  never 

need  cleaning,  precision  machined 

frame  and  non-skid  feet  on  heavy 

chrome  base.  For  all  electronic  CW 

keyers. 

MFJ/Bencher  Keyer 

The  best  of  all  C W  worlds  -a 
compact  MFJ  Keyer  that  MFJ-422C 
fits  right  on  the  Bencher  *1349* 
iambic  paddle! 

lam  Die 
keying,  speed 
(8-50  wpm), 
weight,  tone,  volume  controls. 
Automatic  keyer  or  semi-automatic 
("bug")/tune  mode.  RF  proof. 
4Vsx25/sx5V2in. 

MFJ-422CX,  $79.95,  keyer 
only  for  mounting  on  your  Bencher 
or  MFJ  paddle. 


12/24  Hour  LCD  Clocks 


WKpXBU^M-     J&SuEfJRE^ 


*10*-  MFJ- 1MB        *24MMFJ-112 

MFJ-108B  dual  clock  has  sepa- 
rate UTC  and  local  time  displays. 
Huge  5/8  inch  LCD  digits  are  easy-to 
.-see*  Brushed  aluminum  frame. 

MFJ- 112  shows  hour/minute/ 
second,  day*  month,  date,  year  at  any 
QTH  on  world  map.   12  or  24  hour 
display.  Daylight  saving  time  feature. 

VHF  SWR/  Woftmef  er 

MFJ-812B 

$29** 

Covers 

2  Meters 

and  220  MHz.  30  and  300  Watt  scales. 
Relative  field  strength  1-250  MHz, 
SWR  above  14  MHz.  4]/2x2'/4x3  in. 

Code  Practice  Oscillator 

mfj-557 
*24M 

MFJ-557  Deluxe  Code  Practice 
Oscillator  has  a  Morse  key  and 
oscillator  unit  mounted  together  on  a 
heavy  steel  base  so  it  stays  put  on  your 
table.  Portable.  9- volt  battery  or  110 
VAC  with  MFJ- 1305,  $12,95. 

Earphone  jack  for  private  practice, 
tone  and  volume  controls  for  a  wide 
range  of  sound.  Speaker.  Adjustable 
key.  Can  be  hooked  to  transmitter, 
Sturdy.8'/2x2]/4x3V4tn. 

MFJ  Multiple  DC  Outlet 

MFJ-1118 

Use  your  rig's  1 2  VDC  power 
supply  to  power  two  HF/VHF  rigs  and 
six  or  more  accessories  with  this  MFJ 
high  current  multiple  DC  outlet. 

2  pairs  of  30  amp  5- way  binding 
posts  separately  fused  for  rigs,  6 
switched,  fused  pairs  for  accessories. 
DC  voltmeter,  "on"  LED,  RF  bypas- 
sed, 6  ft,  of  8  guage  power  cable.  See 
free  MFJ  catalog  for  more  DC  outlets. 


Write  or  call...  800-647-1800 

Free  MFJ  Catalog 


Nearest  Dealer/Orders:  800-647-1800 
Technical  Help:  800-647-TECH  (8324) 
*  1  year  unconditional  guarantee  *  30  day  money  back 

guarantee  (less  s/h)  on  orders  from  MFJ  ■  Free  catalog 

MFJ  ENTERPRISES,  INC 

Box  494,  Miss.  State,  MS  39762 
(601)  323-5869;  84:30  CST  Mon-Fri. 
FA&  (601  )323-655 1 ;  Add  $6  s/h 

MFJ . .  -  making  quality  affordable 

Prices  and  spetifieiiuuns  subjecl  Eo  changr  fi  1995  MFJ  ErUeipNS«,  Inc. 
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to  28  mV  at  the  base  will  enable  the 
ScopeMixer  to  display  levels  as  low  as 
-30  dB  (referenced  to  the  input  level). 

The  pot  will  allow  fine-tuning  to  the  de- 
sired 25  mV  when  levels  slightly  greater 
ihan  0.707  V  rms  arc  applied  to  the 
ScopeMixer  RF  Input,  1  recommend  that 
the  pot  be  kept  full-on  and  thai  the  input 
to  the  niixer  be  trimmed  usine  ihe  range 
control  pot  on  the  Range/SWR  Unit, 

The  Range/SWR  Unit  samples  the  RF 
source  to  be  monitored.  It  accommo- 
dates RF  levels  from  180  mW  to  over 
100  W,  It  also  includes  an  antenna 
bridge  for  performing  "steallh"  antenna 
tuner  adjustments.  In  Fig.  Zf  you  see 
that  the  RF  signal  to  he  monitored/mea- 
sured is  sampled  inductively  by  LI  A/ 
LIB.  With  SI  in  the  tune  position,  the 
RF  source  is  terminated  in  an  external 
dummy  load,  and  a  small  sample  of  the 
RF  energy  is  used  for  antenna  bridge 
excitation.  RK  R2,  R3,  and  the  antenna 
system  are  configured  as  a  simple  an- 
tenna bridge — and  the  ScopeMixer  is 
used  as  ihe  detector.  Using  the  oseillo- 
scope  readout  of  the  ScopeMixer  provides 
great  sensitivity,  smoothness  and  resolu- 
tion, L2A/L2B  transfer  the  signal  devel- 
oped by  ihe  unbalanced  condition  of  the 
bridge  to  VR1  which  provides  level  con- 
trol to  ihe  ScopeMixer.  VR1  functions  as 
the  RF  mime  control.  Willi  SI  in  the 
monitor  position,  the  unbalanced  bridge 
signal  is  fed  to  the  ScopeMixer  through 
L2A/B  and  VRL  This  signal  is  used 
as  both  the  calibration  level  for  SWR 
measurements  and  reference  level  for 
attenuation  measurements. 

ScopeMixer  construction 

Fm  a  great  fan  of  Wes  Hay  ward  and  his 
Ugly  Construction,  and  my  ScopeMixer 
is  an  excellent  candidate.  II  unf  re  not 
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Fig.  4.  ScopeMixer  Range/SWR  I  nit  system  setup. 


Fig.  3.  Calih  ration  over  lay  grid. 
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familiar  with  ugly  construction,  check 
the  ARRL  Handbook  (it's  actual  I  v  listed 
in  the  index  of  some  issues  under 
"Ugly*"1),  The  accompanying  photo 
shows  a  prototype  ScopeMixer 
mounted  in  a  small  metal  box  (note  that 
ugly  construction  was  retained). 

Range/SWR  Unit  construction 

LI  and  L2  are  RF  transformers  made 
by  winding  secondaries  over  off-the- 
shelf  Radio  Shack™  100  jnH  RF  chokes 

(RS  #273-102).  Before  winding  the  sec- 
ondary onto  L2  (30  turns  #26  enam- 
eled), it's  a  good  idea  to  put  a  layer  of 
masking  tape  over  the  windings  of  the 
choke.  The  primary  (LI  A}  is  four  turns 
of  stranded,  insulated  wire  (about  #20). 
The  Range/SWR  Unit  should  be  en- 
closed in  a  suitable  chassis  box  for  both 
shielding  and  prevention  o(  RF  burns. 
Use  a  good  quality  wafer- type  swilch 
(do  not  use  a  toggle-type  switch)  and 
ensure  the  switch  is  a  break-belbrc- 
make  type. 

Making  a  calibration  overlay  grid 

A  pattern  for  a  calibration  overlay 
grid  is  shown  in  Fig-  3.  Using  this  over- 
lay grid  will  simplify  measurements  and 
increase  accuracy. 

Make  an  overlay  from  the  magazine 
pattern  by  copying  the  image  onio  an 
overhead  transparency  sheet.  Then  cut 
the  overlay  out  and  place  it  on  the  face 
of  the  cathode  ray  tube.  Align  the  center 
horizontal  line  of  the  overlay  grid  with 
the  oscilloscope  trace. 

Measurements 

The  ScopeMixer  will  allow  you  lo 
make  attenuation  measurements  in  deci- 
bels (dB).  Since  dB  measurements  are 
relative  measurements  (compared  to  an 


identified  reference  level)  you  will  be 
able  to  rely  upon  the  basic  accuracy  of 
the  oscilloscope's  vertical  deflection 
linearity — which  in  the  case  of  the  older 
kit  scopes  works  out  to  be  about  5%, 
Overall  accuracy  is  cumulative  and  fac- 
tors such  as  local  oscillator  leveling, 
gain-bandwidth  product  of  the  2N2222. 
noise,  etc.,  all  contribute.  Bui.  alter  all. 
the  ScopeMixer  is  for  ham  applications, 
not  rocket  science. 

To  minimize  identified  noise  and  gain 
problems,  measurements  should  be  per- 
formed on  the  XI  range  and  utili/e  the 
large  CRT  deflection  (4  to  5  inches).  In 
this  manner  deflection  accuracy  will  be 
limited  to  the  vertical  deflection  linear- 
ity and  the  gain  control  will  be  closer  to 
halfway  on. 

Using  the  scope  attenuator  to  provide 
20  dB  gain  (for  example,  establishing  a 
reference  level  on  X10.  then  selling  the 
scope  to  XI  for  measuring  attenua- 
tion— equivalent  lo  20  dB  gain)  is  not 
recommended  because  noise  compo- 
nents increase  dramatically  as  the  vari- 
able gain  control  is  set  at  or  near 
maximum.  A  second  reason  for  not  us- 
ing the  scope  attenuator  in  the  measure- 
ment scheme  is  that  above  1  MHz  the 
scope's  internal  attenuator  compensa- 
tion adjustments  greatly  influence  the 
actual  gain/attenuation  between  steps. 
and  among  the  three  kit  scopes  used  for 
this  project^  all  three  had  severely  mal- 
adjusted attenuator  compensation. 

Oscilloscopes  with  wider  bandpass 
characteristics  do  not  work  well  with 
the  ScopeMixer  system  as  they  are 
sensitive  to  unwanted  signals  appear- 
ing in  the  IF  output  (local  oscillator. 
RF  fundamental,  etc.).  If  a  wideband 
scope  is  used,  an  IF  transformer  with 
a  tuned  primary  and  secondary  will 

be  required.  The  low  cost  of  the  older 
oscilloscopes,  and  their  performance 


in    this    application,    justify    their 
dedication   to  the  system. 

For  amateur  applications,  measure- 
ments are  generally  made  while  per* 
forming  adjustments  for  peaking  or 
nulling.  For  example,  you've  just  fin- 
ished a  QRP  rig  and  you  want  to  check 
for,  and  if  necessary  attenuate,  harmon- 
ics and  other  spurious  products.  In  this 
case  your  concern  is  not  the  accuracy  of 
the  harmonic  level,  but  rather  to  be  able 
to  detect  it  and  reduce  it  as  much  as  pos- 
sible. In  this  case  the  ScopeMixer  will 
be  able  to  display  the  spurious  signal. 
You  peak  the  display  using  the  local  os- 
cillator, and  then  make  adjustments  to 
the  rig,  or  substitute  new  components  in 
the  circuit,  to  reduce  the  level  of  the 
spurious  signal 

There  is  nothing  particularly  critical 
about  setting  up  the  system.  Use  high 
quality  RG  58U  coax  cable  and  BNC 
connectors,  and  ensure  that  excessive 
RF  is  not  applied  to  the  Range/SWR 
Unit.  The  power  level  should  not  exceed 
1 00  watts.  Interconnect  the  equip  mem 
as  shown  in  Fig*  4,  and  set  the  equip- 
ment as  specified  under  "Equipment 
Setup/' 

In  adjusting  the  loopstick,  start  with 
the  slug  in  about  halfway.  Apply  the  lo- 
cal oscillator  frequency  (approximately 
1  MHz  above  or  below  the  RF  input  sig- 
nal); set  the  pot  on  the  ScopeMixer  fully 
clockwise  and  adjust  the  Range/SWR 
Unit  pot  to  the  level  of  RF  to  be  applied. 

Key  the  transmitter  and  apply  a  CW 
signal  to  the  system.  Fine-tune  the  local 
oscillator  to  produce  maximum  vertical 
deflection  and  stabilize  the  display. 
Adjust  the  focus  control  for  best  trace. 
Then  adjust  the  variable  gain  and  verti- 
cal position  controls  to  set  the  wave* 
form  peaks  to  the  reference  levels 
(Fig.  6). 


Fig.  5.  Although  the  peak-to-peak  amplitude 
of  this  waveform  measures  greater  than  -20 
dBt  "subtracting  the  fuzz"  results  in  a  more 
accurate  measurement  of  -20  dB. 
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Photo  A.  A  peek  inside  ihe  SeopeMixer. 

Note  the  frequency  ol"  the  local  oscil- 
lator and  compare  ii  to  the  frequency  qi 
the  applied  RR  If  the  frequencies  arc 
separated  by  more  lhan  I  MHz,  adjust 
the  slug  further  into  ihe  coil;  if  sepa- 
rated by  less  than  I  MHz,  adjust  the 
slug  out  oT  the  coil.  Repeal  this  process 
until  a  I  MHz±UK;  IF  is  aehie\ed. 

To  check  the  SWR  function  of  ihe 
Range  Unit  and  adjust  the  tuner  for 
minimum  SWR,  interconnect  the 
equipment  as  shown  in  Fig-  4.  Set  the 


Rungc/SWR  Unit  to  the  tune  position, 
then  remove  the  antenna  tuner  from  the 
Range/SWR  Unit;  Key  the  transmitter 
and  apply  a  CW  signal.  Fine-tune  the 
local  oscillator,  and  peak  and  synchro- 
nize the  IF  display.  Set  the  waveform 
peaks  at  the  reference  levels  (Fig.  6). 
Remove  RF  power. 

Connect  a  5012  non-inductfve  resistor 
to  the  tuner  port  then  key  the  transmit- 
ter. The  peak-io-peak  display  should  be 
approximately  t/4  inch  or  less  (Fig,  8). 


Fig,  6.  Reference  level. 
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Remember  lo  subtract  the  fuzz.  Remove 
RF  power  from  the  system.  Remove  ihe 
SOS  2  resistor  and  reconnect  the  tuner  and  an- 
tenna system.  Key  the  transmitter  and  adjust 
the  tuner  for  minimum      deflection. 

Equipment  setup 

Oscilloscope  front  panel  control  settings: 
Vertical  attenuator:  XI 
Variable  gain:  40 
Horizontal  sweep;  ]  00  kHz 
Horizontal  vernier:  80 
Horizon lal  gain:  20 
Sync  selector:  Int  + 
Intensity  and  focus  for  best  trace. 

Local  oscillator  (LO)  (MFJ  or  Autek 
SWR  Analyzer)  settings: 
Frequency:  1  MHz  below  the  RF 
source  to  be  measured, 

ScopeMixer  settings: 
RF  input  pot  fully  clockwise,  power 
switch  or. 

RF  range/SWR  unit  sellings: 
Set  tune-monitor  switch  to  monitor 
Set  range  pot  according  to  the  amount 
of  power  to  be  sampled.  If  possible 
limit  the  RF  level  for  initial  settings 
from  5  to  10  waits. 

Measuring  harmonics  and  other 
spurious  products 

First,  establish  a  reference  level  at  the 
fundamental  carrier  frequency  being  mea- 
sured. Once  set  the  vertical  gain  control 
should  not  be  readjusted  until  all  measure- 
ments have  been  made  and  noted.  The  lo- 
cal oscillator  is  then  adjusted  above  and 
below  the  carrier  while  watching  the 
scope  for  intermediate  frequency  re- 
sponses. Harmonics,  of  course,  will  be 
multiples  of  the  carrier  frequency,  but 
other  spurious  responses  will  not  Once  a 
response  is  detected,  peak  the  signal  using 
Lhe  local  oscillator,  and  read  its  amplitude 
(in  dB)  from  the  calibration  grid.  The  fre- 
quency of  the  spurious  signal  is  deter- 
mined by  adding  or  subtracting  1  MHz 
(depending  upon  whether  the  local  oscil- 
lator is  operating  above  or  below  the  spu- 
rious response). 

Note:  Below  -20  dB,  noise  and  the 
width  of  ihe  (race  Significantly  limit 
accuracy.  With  experience,  you  can 
improve  such  measurements  by 
"subtracting  the  fuzz"  from  the 
measurement  (Fig,  5). 


Photo  B,  ScopeMixer  system  with  scope.,. 


.Monitoring  modulation 

Monitoring  modulation  is  limited  to 
observing  the  modulation  envelope,  but 
a  great  deal  of  information  can  be  gath- 
ered in  this  manner — single  sideband 
peak  envelope  voltage  clipping  and 
crossover  distortion  can  be  observed. 
Refer  to  the  ARRL  Handbook  for  more 
information  on  these  parameters. 

Examining  keyed  carrier  waveforms 

With  the  transmitter  in  the  CW  mode, 
key  the  transmitter  by  sending  a  series 
of  evenly  spaced  dits  and  adjust  the 
horizontal  vernier  to  observe  the  keyed 
envelope. 

Measuring  SWR 

Remove  the  antenna  tuner  from  the 
Rangc/SWR  Unit,  then  set  the  RF 
Rangc/SWR  Unit  to  the  lunc  position. 
With  the  transmitter  in  the  CW  mode, 
key  the  transmitter  and  fine-tune  the  lo- 
cal oscillator  to  peak  the  oscilloscope 
display*  If  the  rig  is  SSB-only,  set  it  to 
tune.  Adjust  the  Range  pot  until  the 
peak-to-peak  signal  is  set  lo  the  reference 
levels  on  the  calibration  overlay  grid.  ITie 
oscilloscope  vertical  position  control  may 


Photo  C  ...  and  without  the  scope. 
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Measure  Up  With  Coaxial  Dynamics 
Model  81000A  RF  Directional  Wattmeter 

Model  81 000 A  is  a  thoroughly  engineered,  portable,  insertion  type  wattmeter 

designed  to  measure  both  FWD/RFL 

C.  Wh  power  in  Coaxial  transmission  lines, 

81000A  is  comprised  of  a  built-in  tine 

section,  direct  reading  3-seale 

meter  protected  by  a  shocfc*proof 
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Reference 


-lOdB 


J^^F^J^ 


-20  dB_ 


-6dB 


dB 


-10  dB 


-6dB 


Fig.  7.  -20  dB. 

also  require  adjustment  to  position  the  wave- 
form on  the  calibration  grid  (Fig.  6).  Once 
set,  remove  RF  power  and  connect  a  50£2 
non-inductive  resistor  to  the  tuner  port.  Key 
the  transmitter.  The  peak-to-peak  display 
should  be  approximately  1/4  inch  or  less 


ScopeMixer  Parts  List 

R1 

75  n 

R2 

910  Q 

R3,  R7 

51  LI 

R4,  R6 

1  k 

R5 

4.7  k 

VR1 

200  n  Linear 
Composition 

C1.C2,  C3 

.001  ^F 

C4 

0.1  \iF 

C5 

10  (.iF 

y 

Broadcast 

Ferrite 
Loopstick* 

^Antique  Electronic  Supply  Cat. 
#PC-70-A  (or  equivalent) 

(Fig-  8).  Keep  in  mind  that  you  need  to  sub- 
tract the  fuzz  (Fig,  5).  Remove  RF  power 
from  die  system.  Remove  the  50Q  resistor 
and  reconnect  the  tuner  and  antenna  system. 
Key  transmitter  and  adjust  antenna  tuner  for 
minimum  peak-to-peak  display  on  the  oscil- 
loscope. A  matched  condition  will  result  in 
a  peak-to-peak  display  of  approximately 
1/4  inch  (Fig.  8). 


Range/SWR  Unit  Parts  List 

R1.R2.R3 

51  12  1/2  W 

VR1 

600  a  Linear 
Composition 

S1 

DPDT  Wafer 
Switch  (break- 
befo  re-make) 

L1 B,  L2A 

100  ^iF  RFC 

(Radio  Shack 

273-102) 

L1A 

4  turns  #22 

insulated 

wound  over 

L1B 

L2B 

30  turns  #26 

enamel 

covered 

wound  over 

L2A  (cover 

L2A  with  a 

layer  of 

masking  tape 

before  winding 

L2B) 

Fig.  8,  SWR  null 
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Number  17  on  your  Feedback  cant 


A  Flexible  Keyer 


A  weekend  of  investment;  a  lifetime  of  ease. 


An  inexpensive  flexible  keyer  can 
be  built  with  two  4000  scries 
CMOS  ICs  to  generate  indepen- 
dently adjustable  self-completing  dots 
and  dashes.  The  keyer  can  drive  an  inex- 
pensive MOSFET  cathode  switch  that 
will  key  anything  from  a  solid-staie  QRP 
rig  to  a  kilowatt  tube  final.  The  keyer 
includes  an  optional  sidetone  generator 
that  can  be  used  as  a  code  practice 
oscillator  while  you  leam  to  use  the  keyer. 
The  keyer  described  generates  a 
keying  waveform  whose  weight  can  be 
adjusted  to  suit  your  preference.  This 
weekend  project  uses  no  critical  parts 
or  unique  lCs7  sot  depending  on  the 
state  of  your  junk  box,  construction 
costs  can  be  low.  Equations  are  given 
to  allow  modification  of  the  design  to 
fit  the  parts  you  have. 

The  keyer  generates  a  keying  wave- 
form that  drives  a  MOSFET  transistor  to 
cathode-key  a  tube  type  transmitter 
or    switch    a    positive    voltage    to 


G&ISI 


roe 


t 


AND 


DASH 
GENERATOR 


SPACE 
GENERATOR 


1 


Hnf 


CATHODE 
SWfTCH 


9DET0NE 
GENERATOR 


Fig,  /•  The  keyer  is  built  around  monostable 
multivibrators  and  combinatorial  logic. 


Parker  R.  Cope  W2GOM/7 

8040  E,  Tranquil  Blvd. 

Prescott  Valley  AZ  86314 


ground  to  key  a  solid-state  exciter. 
Some  solid-state  transmitters  switch 
a  positive  voltage  in  the  exciter  to 
ground  for  keying  and  refer  to  it  as 
"cathode  keying/1  That  is  likely  a 
misnomer  because  the  only  cathodes 
are  probably  cathodes  of  semicon- 
ductor diodes.  Just  so  we  can  all 
sing  from  the  same  hymnal,  I  will 
refer  to  switching  a  positive  voltage 
to  ground  as  "cathode  keying." 

The  keying  speed  is  variable  from 
less  than  five  to  about  30  words  per 
minute  with  a  single  front  panel  con- 
trol. Equations  are  given  for  select- 
ing parts  to  allow  higher  keying 
speeds.  The  weight  is  adjusted  inter- 
nally and  is  maintained  for  all 
speeds.  A  front  panel  toggle  switch 
is  provided  to  produce  continuous 
"key-down"  for  transmitter  tuning. 
The  optional  sidetone  generator  can 
provide  about  100  mW  of  audio  to 
drive  low  impedance  phones  or  a 
speaker  This  power  is  adequate  for 
most  situations. 

The  functional  block  diagram  in 
Fig*  1  shows  how  three  monostable 
multivi-brator  pulse  generators  and 
logic  elements  can  be  used  to  pro- 
duce the  keying  waveforms.  One 
multivibrator  generates  the  dash  pe- 
riod, the  second  generates  the  space 
period,  and  the  third  generates  the 
dot  period.  The  space-to-dash  ratio 
and  dot-to-dash  ralio  of  the  keyer 
are  adjusted  independently.  The  se- 
lected ratio  of  dot/dash/space  is 
maintained  for  keying  speeds  from  5 
WPM  to  30  WPM.  The  monostable 
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Spectrum  Electronic  Products 
introduces  the  worlds  first 
handheld  repeater  controller, 
No  larger  lhan  most  hand- 
held radios,  the  HRC-10  con- 
verts a  single  or  dual-band 
radio  into  a  Full  featured  sim- 
ple* or  duplex  repeater  sys- 
tem Key  features  of  ttieH  RC- 


1 0  mdude  voice  IDer  , DTMF 
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Fig.  2.  A  monos table  multivibrator  built  with 
CMOS  has  these  critical  waveforms, 

multivibrators  used  are  non- 
retriggerable.  Once  a  pulse  is  initiated 
subsequent  triggers  during  the  period 
of  the  pulse  have  no  efieet  on  [he  pulse 
duration. 

A  typical  nionostable  multivibrator 
is  shown  in  Fig-  2.  The  limed  period  is 
determined  by  R  x  C.  VTH  (a  character- 
istic of  the  IC),  and  E,  ,  the  timing 
voltage  controlled  by  the  "Speed  Con- 
trol" The  threshold,  Vni ,  of  4000  se- 
ries  CMOS  is  between  0.45VDW  and 
0.55VDD .  VDD  is  the  supply  voltage  +V. 
While  the  match  of  thresholds  from 
one  chip  to  another  may  vary  20%,  the 
match  of  units  within  an  IC  is  very 
close.  Therefore,  the  inverters  arc  all 
within  one  IC  to  ensure  tracking  of  the 
periods  as  ET  is  varied.  Each  of  the 
multivibrators  uses  one  section  of  the 
CD4009  hex  inverter.  The  ICs  can  be 
either  AE  or  BE  versions;  use  whatever 
is  available. 

In  a  NOR  gate,  the  output  is  "low" 
(zero  volts)  when  either  input  "A"  or 


tfiO  33 


B?   is  more  positive  than  VT„  „  and  is 


"high"  (+V)  when  both  inputs  are  more 
negative  than  V  In  Fig.  2,  the  resistor 
at  the  "A"  input  of  the  NOR  gate  holds 
that  input  "low**  until  a  positive  trigger 
drives  it  above  VTH  .  The  "ET  input 
which  is  connected  lo  the  output  of  the 
inverter  is  "low"  because  the  positive 
voltage,  ET  ,  at  the  inverter's  input  is 
above  VTH  .  When  a  positive  pulse  is  ap- 
plied to  the  "A"  input  or  the  NOR,  the 
output  goes  "low."  This  negative  transi- 
tion is  coupled  through  C  to  the  input  of 
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the  inverter  and  drives  the  inverter's  in- 
put below  V  .  The  inverter's  output 
goes  "high"  and  holds  the  "B"  input  of 
the  NOR  gate  high  until  C\  charging 
through  R  toward  ET  ,  reaches  VTH  . 
While  the  inverter's  output  is  "high,"  the 
"B"  input  to  the  NOR  gate  holds  the  out- 
put low  and  triggers  to  the  "A"  input 
have  no  effect.  The  stable  state  of  the 
multivibrator  is  both  inputs  of  the  NOR 
gate  "low"  and  the  input  of  the  inverter 
held  "high."  The  unstable  state,  or  tim- 
ing state,  has  the  output  of  the  NOR  gate 
low,  C  charging  toward  ET  ,  and  the 
inverter  output  high. 

The  transition  of  the  NOR's  output 
from  +V  to  zero  will  try  to  drive  the  in- 
put of  the  inverter  negative  (below 
ground)  when  ET  is  less  than  +V.  The 
IC's  input  protection  circuit  limits  the 
negative  voltage  to  one  diode  drop 
below  ground.  On  the  positive  transition 
of  the  NOR's  output,  the  positive  swing 
on  the  inverter's  input  is  clamped  to  ET 
by  the  diode  across  R. 

The  voltage  on  the  input  of  the  in- 
verter rises  toward  ET  at  a  rale  controlled 
by  R  and  C  The  instantaneous  voltage 
on  the  gate  is: 

V  =  ET  x  ( 1  -  e-^) 

This  can  be  rewritten  in  terms  oft  and 
RC: 

-t/RC  =  U(  1  -V/Er) 
t  =  -RCxLn(l-Vc/ET) 

where  t  =  time  in  seconds 
R  =  ohms 
C  =  farads 
Ln  =  the  natural  logarithm 

V  =  the  instantaneous  voltaic  across 

the  capacitor 
ET  =  the  speed  control  voltage 

When  the  gate  voltage  V  reaches  V  . 
the  output  of  the  inverter  switches.  Since 
each  pulse  generator's  period  ends  when 
Vc  =  VTH  =  0.5VDD ,  the  time  of  the  pulse 
can  be  written  as: 

t  =  -RC  x  Ln(l-VTf/EET)  =  -RC   x 
Ln(l-0.5VDD/ET) 
RC  x  0.69  when  ET  equals  VDD 


t  = 


When  all  three  pulse  generators  have 
the  same  VTH  and  E,  ,  the  pulse  genera- 
tors maintain  their  ratios  as  ET  is  varied. 
The  minimum  pulse  period  (highest 
keying  speed)  occurs  when  ET  is  +V 


and  the  slowest  speed  occurs  when  ET 
is  near  V     . 

The  duration  of  the  unit  timing  period, 
which  is  equal  to  the  time  of  a  dot  or 
space,  is  determined  as  follows:  The 
standard  word  "PARIS,"  requires  48  unit 
periods  (dot  periods).  Therefore,  at  30 
words  per  minute  (half  a  word  per  sec- 
ond) there  are  24  unit  periods  per  second 
and  the  duration  ol  a  unit  period  is  about 
0,042  seconds.  To  produce  a  dot  period 
of  0,042  seconds  requires  an  RC  of 
0.029  seconds  (0.042  x  0.69).  A  standard 
3:1  dash  period  is  0. 1 26  seconds  and  the 
RC  is  0.087  seconds.  The  dot  and  space 
are  varied  with  respect  to  the  dash  to 
change  the  keying  weight,  The  value  of 
E7/+V  for  various  keying  speeds  is  given 
in  Table  1. 

The  keyer  shown  in  Fig.  3a  uses  two 
CMOS  ICs:  a  CD400I  quad  NOR  gate 
and  a  CD4009  hex  inverter.  U1A  and 
U2A  generate  the  dot  pulse,  U1B  and 
tJ2B  generate  the  dash  pulse,  and  UIC 
and  U2C  generate  the  space  pulse-  The 
dot  period  is  determined  by  C2  x  (R2  f 
R3)  and  ET  ;  the  dash  period  is  deter- 
mined by  C3  x  R5  and  ET ;  the  space  pe- 
riod is  determined  by  C6  x  {R9  +  R10) 
and  ET.  The  dot  pulse  or  dash  pulse  is 
triggered  with  the  positive  voltage 
switched  through  the  key.  The  voltage 
on  the  arm  of  the  key  is  obtained  from 
the  AND  formed  by  D5  and  D6.  The 
keying  waveform  for  the  gate  of  Ql  is 
obtained  by  ORing  the  dot  and  dash 
pulses.  The  trigger  for  the  space  genera- 
tor is  obtained  by  differentiating  the 
keying  waveform  with  C5  and  R8>  and 
inverting  the  negative  transition  with 
U2E.  The  keying  waveform  is  inverted 
by  U2D  to  gate  the  side  tone  generator 


Timing  Voltage 

vs. 
Keying  Speed 

ET/   +V 

Unit 

period 
sees. 

Speed 

1.000 

.042 

30 

.884 

.050 

25 

.769 

.063 

20 

.667 

.083 

15 

.571 

.125 

10 

.507 

.250 

5 

Table  I . 


and  AND'd  with  an  output  from  the 
space  pulse  generator  with  D5  and  D6  to 
produce  the  voltage  for  the  arm  of  the 
key;  the  diodes  D5  and  D6  clamp  the 
arm  of  the  key  low  during  the  key-down 
and  space  period.  The  arm  of  the  key  re- 
turns to  +V  only  after  the  end  of  the  dot/ 
dash  and  space  periods.  Therefore,  only 
after  the  dot/dash/space  period  ends  is 
there  a  positive  voltage  available  at  the 
key  to  provide  a  trigger  or  re-trigger  for 
either  the  dot  or  dash  with  a  key  closure. 
R7  provides  the  pull-up  for  the  diode 
AND  and  in  conjunction  with  CI  and 
C4,  filters  out  the  spike  that  can  occur 
during  the  transition  from  key-down  to 
the  space  period,  The  capacitors  CI  and 
C4  also  filter  any  RF  that  may  be  picked 
up  on  the  leads  from  the  key. 

The  sidetone  oscillator,  shown  in  Fig, 
3b  as  U1D  and  U2F,  is  an  astable 
multivibrator  that  oscillates  at  a  fre- 
quency determined  by  R14  and  C8.  The 
oscillator  is  gated  "on"  when  the  output 
of  U2D  applied  to  U1D  (via  point  A)  is 
zero.  The  values  of  C8  and  R14  shown 
in  Fig.  3b  generate  a  720Hz  square  wave 
during  "key-down/5  To  lower  the  fre- 
quency increase  R14  or  C8.  The  output 
current  capability  of  U2F  is  in  the  range 
of  2  mA  which  is  tine  for  driving  CMOS 
gates  or  other  high  impedance  loads,  but 
is  inadequate  for  low  impedance  loads 
like  phones  or  a  speaker.  A  simple 
MPF930  source- follower  easily  pro- 
vides lOOmW  of  audio  power  to  an  8 
ohm  speaker  or  phones. 

For  example,  the  typical  MPF930  has 
a  threshold  of  about  3V  gate  to  source 
and  saturates  at  0.2A  with  a  gate  to 
source  voltage  of  about  4V.  R15  controls 
the  input  voltage  to  Q2.  When  the  input 
i%  3V  or  less  the  source  voltage  is  zero 
and  when  the  drain  current  is  0,222 A  the 
gate  to  source  required  is  about  4.2V. 
With  0.222 A  flowing  in  8  ohms,  the 
voltage  across  the  speaker  is  about  1 .8 V. 
Therefore  the  peak  voltage  at  the  gate 
must  be  L8  +  4.2  or  6  volts,  To  obtain 
1 00m W  of  audio  into  an  8  ohm  speaker 
or  phones  requires  a  power  supply  of  at 
least  6V.  A  different  speaker  resistance 
or  power  output  would  require  a  differ- 
ent supply  voltage.  The  current  drawn 
from  the  supply  is  in  the  range  of  0.25A 
which  warrants  an  AC  powered  supply. 
When  the  supply  voltage  is  more  than 
6V,  a  resistor  R16  in  series  with  the 
speaker  will  limit  the  maximum  current 
under  full  volume.  With  an  8V  supply, 
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Astaue.  Aslron,  B&K,  Beld?n,  flancher,  Bird,  BunemuL  CES,  Cushcrdft, 
Cot^ri,  DalMna.,  &mac.  Henry  Reil,  HuSltar.  Hy-Galn,  Icom,  KIJM, 
Kemionigs,  Kfinwood,  Larsen,  Mawn,  MFJ,  Mirage.  Motorcia,  Nye, 
Pa]rjfTiBrh  RF  ProAjcIs,  Sriure,  Standard,  TUBES  &.  Tufie  Cartons. 
LNden,  Veesu,  VfcrapW  OupfeKers,  Repeatera,  ■Sftarmei's,  Radio 
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Fig,  3a.  The  keyer  uses  garden-variety  CMOS  ICs. 


RI6  should  be  13  ohms  but  with  a  I2V 
supply,  it  should  be  27  ohms.  If  the 
sidetone  generator  is  nut  desired,  delete 
the  parts  marked  *  in  Table  2  and  lie  the 
inputs  of  U1D  and  U2F  to  either  +V  or 
ground. 

The  electrical  parts  list  for  Fig,  3a 
and  Fig,  3b  is  given  in  Table  2,  Most 
of  the  parts  are  available  from  Radio 
Shack™,  and  those  that  are  not  in  the 
retail  catalog  will  be  ordered  by  most 
Radio  Shack  stores  from  Radio  Shack 
Unlimited.  If  your  cupboard  is  bare 
and  your  local  store  won't  order  from 
Radio  Shack  Unlimited  (RSU), 
equivalent  parts  can  be  obtained  from 
almost  any  industrial  electronics  dis- 
tributor. For  example,  Digi-Key,  PO 
Box  677,  Thief  River  Falls,  MN 
56701-0677;  toll-free  order  number  is 
(800)  344-4539. 

Keying  a  solid-state  transmitter  in- 
volves switching  a  relatively  low  volt- 
age so  the  "cathode"  switching 
transistor  can  be  safely  located  in  the 
keyer.  Switching  48  volts  or  less  can 
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be  done  safely  with  Ql  in  the  keyer, 
but  if  a  vacuum  tube  final  is  to  be 
keyed,  prudence  and  safety  dictate 
that  Ql  should  be  located  near  the 
cathode  of  the  keyed  stage  to  keep  the 
high  voltage  out  of  the  keyer  and 
away  from  the  operator. 

The  choice  of  Ql  depends  on  the  re- 
quirements of  the  transmitter  to  be 
keyed.  The  MPF930  is  a  TO-92  N- 
channel  enhancement  mode  MOSFET 


that  can  switch  +30  volts.  While  the 
drain  current  is  rated  as  2 A,  this 
specification  is  not  very  meaningful 
because  thermal  conditions  limit  the 
current  carrying  capacity  to  some- 
thing in  the  range  of  0,5 A  in  a  122°F 
ambient  temperature.  The  MPF960 
can  switch  +60  volts-  Either  the 
MPF930  or  the  960  will  be  sufficient 
to  key  most  solid-state  exciters.  The 
drain  saturation  resistance  is  about  10 
ohms  which  results  in  a  drain  to 
source  voltage  of  about  0.5V  when 
drain  current  is  0.5A,  and  about  0,25V 
when  drain  current  is  0.25A. 

Keying  a  vacuum  tube  power  ampli- 
fier requires  the  keying  transistor  to 
switch  voltages  sufficient  to  cut  off 
the  tube  and  be  capable  of  carrying 
the  peak  cathode  current.  A  typical 
kilowaH  tube  final  will  be  cut-off  with 
+  100  volts  or  so  applied  to  the  cath- 
ode and  cathode  peak  current  will  be 
less  than  1A.  Fig.  4  shows  how  the 
MOSFET  can  be  used  to  cathode  key 
a  high  power  amplifier  stage-  E  /n  in 
Fig,  4  is  a  positive  voltage  sufficient 
to  cut-off  the  keyed  tube  for  ^key-up" 
conditions,  that  is,  when  Ql  is  not 
conducting  Of  course.  E  ,  can  be  ob- 
tained  with  a  resistive  divider  if  need 
be-  The  value  of  the  resistor  between 
the  cathode  and  E  ,  ,  or  Thevenin's 
equivalent  source  resistance  of  the  di- 
vider, is  arbitrary;  it  must  supply  the 
cut-off  voltage  at  zero  current  during 
"'key-up"  and  limit  the  current  from  E 
during  "key-down/' 

An  N-channel  power  MOSFET  for 
Ql  is  an  ideal  switch  in  that  drive 
power  is  practically  nil  even  though 
the  drive  voltage  must  swing  from 
ground  to  nearly  +10V.  The  package 
style  essentially  determines  the  power 
that  the  device  can  dissipate  without  a 


Fig.  3b.  The  sidetone  gene  raw  r  is  optional. 


Electrical  Parts  List  for  Figs.  3a  and  3b 

Circuit  Symbol 

Description 

Number 

CI,  4,  5 

100  pF  ceramic 

272-126 

C2,  3,  6 

0.1  ±  10%jiFfilm 

272-1069 

C7 

2.2  ±  20%  iiF  electrolytic 

272-1 435 

C8* 

0.01  ±  10%  nF 

272-1065 

C8 

2.2  nF  electrolytic 

272-1435 

D1 ,  2,  3, 

4, 

5,  6,  7 

1N4148  switching  diode 

276-1122 

LS1* 

812  speaker:  see  text 

276-2401 

Q1 

see  text 

Q2 

MPF930  N-channel  MOSFET 

RSU 

R1.2,  4, 

11.13*. 

6, 

14* 

8,10, 

100k  ±5%  1/4W 

271-1131 

R3,  9 

500k  ±  5%  0.1  W  trimmer 

RSU 

R7 

1 0k  ±  5% 

271-1335 

RS 

1.8M±5%  1/4W 

RSU 

R12.  15* 

1 00k  ±  20%  panel  mounted  pot 

271 -092 

R16* 

see  text 

S1 

SPOT 

275-603 

U1 

CD4001  AE  or  BE 

276-2401 

U2 

CD4009/4049  A E  or  BE 

RSU 

*  Used  only 

with  the 

optional  sidetone  generator  of  Fig. 

3b 

Table  2. 

heat  sink.  For  example,  a  TO-220 
package  has  a  junction  to  ambient 
thermal  resistance  R,A  of  62.5°C/W 

JA 

and  the  junction  temperature  must  not 
be  allowed  to  exceed  150°C,  When 
the  device  dissipates  2  watts  the  junc- 
tion temperature  rises  125°C  above 
ambient  which  limits  the  ambient  to 
25°C.  The  temperature  near  the  tube 
socket  of  a  tube  final  can  approach 
100°C.  Under  these  conditions  the 
power  dissipation  in  the  switch  would 
have  to  be  limited  to  0.4  watts,  A  heat 
sink  reduces  the  thermal  resistance 
from  case  to  ambient  and  since  the 
device's  junction  to  case  thermal  re- 
sistance, RJC,  is  only  few  ohms  (in 
the  range  of  2°C/W),  a  moderate  heat 
sink  can  be  effective  in  reducing  the 
junction's  temperature  rise. 

In  general,  the  die  size  of  a  device 
determines  the  DC  current  rating  and 
saturated  drain  resistance,  RDS ,  other 
conditions  being  equal.  For  example, 
Motorola's  MTP2N20  has  an  Rm  of 
1.8  ohms,  while  the  MTP5N20  has  an 
R  c  of  1  ohm,  and  the  MTP8N20  has 
an  RDS  of  0.4  ohm.  For  a  given  drain 


current,  the  saturated  dissipation  is  di- 
rectly related  to  RDS  .  Therefore,  a 
larger  die  has  lower  power  dissipation 
for  a  given  current.  A  MTP2N20  dissi- 
pates 1.8W  when  the  drain  current  is 
I  A,  the  MTP5N20  dissipates  1 W,  and 
the  MTP8N2U  dissipates  0.4  Watts. 
The  junction  temperatures  for  the 
three  devices  would  be  112.5°,  62,5°, 
and  25°  respectively.  Holding  the 
junction  temperatures  to  under  150Q 
limits  the  operating  ambients  to  38°C, 
87.5°C  and  125°C  respectively. 

It  goes  without  saying  that 
MOSFETs  with  higher  current  ratings 
have  larger  dice  and  cost  more  than 
the  lower  current  devices,  A  moderate 
heat  sink  similar  to  Radio  Shack  P/N 
276-1363  with  a  thermal  resistance  of 
30  ohms  is  a  cost-effective  solution  to 
using  lower  current  devices  in  higher 
ambients.  For  example,  the  MTP2N20 
has  RJC  of  2.5°C/W  and  with  a  30  ohm 
heat  sink  the  j  unci  ion  temperature 
rise,  when  switching  1A,  is  (30  + 
2.5)°C/W  x  1.8W  =  58.5°C,  which 
means  it  can  operate  in  an  ambient  of 
91.5°C.  The   MTP5N20  has   RJC  of 
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Designed  for  the  traveler  to  hang 
on  the  inside  of  a  hotel  door,  the 
Data  wave  KL-1  Security  Alert 
emrts  toud  beeps  and  Hashing 
lights  when  someone  knocks  or 
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door.   Ideaf  for  hearing  impaired, 
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L67°C/W  and  under  the  same  condi- 
tions the  dissipation  is  1 W  and  junc- 
tion temperature  if  (30  f  l.67)°C/W  x 
1W  =  3L67°C,  With  a  heat  sink,  it 
could  operate  in  an  ambient  of  1  I8°C. 

However,  if  the  cathode  current 
were  2 A,  the  power  dissipated  in  ihe  de- 
vices would  be  four  times  greater  and 
Ihe  heal  sink  would  he  more  important. 
Even  with  a  30  ohm  heat  sink  the  junc- 
tion temperature  of  the  MTP2N20  is  an 
unacceptable  234DC.  The  MTP5N20'* 
junction  temperature  would  be  126,7*C. 
The  lower  Rps  of  the  MTP8N20  results 
in  a  dissipation  of  l.fiW.  Its  junction 
temperature  rise  is  (30  +  1.67)°C/W  x 
1.6W  s  50.7°  and  it  can  operate  in  an 
ambient  of  99 3°C. 

Clearly,  the  MTP8N20  is  the  transis- 
tor of  choice  if  the  cathode  current  to  be 
switched  is  2 A  while  the  MTP5N20  can 
be  used  to  switch  0,9 A  in  a  1 02 °C  ambi- 
ent. A  very  thin  coat  of  thermal  grease  be- 
tween tab  and  heat  sink  is  needed  to 
achieve  the  lowest  thermal  resistance 
from  case  to  heat  sink,  Low  thermal  resis- 
tance is  desired  because  lower  junc- 
tion temperature  leads  to  longer  life, 

A  little  less  than  8V  of  gate  drive  is 
needed  to  drive  either  the  MTP5N20 
or  MTP8N20  into  drain  saturation 
with  2A  of  drain  current.  Therefore, 
the  keyer  power  supply  should  be 
greater  than  8  volts. 

The  power  supply  for  the  keyer  is  not 
critical,  except  that  the  MOSFET  Ql 
dictates  a  minimum  voltage  ot:  8V  or 
greater  and  the  CMOS  devices  limit  the 
maximum  voltage  to  18V,  The  current 
drawn  by  the  keyer  without  the  sidetone 
is  less  than  0. 1  inA  and  a  9  volt  transistor 
battery  has  a  life  expectancy  greater 
than  1000  hours.  The  current  drawn  by 
the  sidetone  generator  is  a  function  of 


Fig.  4.  A  power  MOSFET  can  cathode -key  a 
high  power  RF  amplifier, 
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the  audio  power  output.  With  lOOrnW 
output  into  8  ohms,  the  current  is 
111mA  which  is  best  obtained  with  an 
AC  powered  supply. 

Adjusting  or  tuning  the  transmitter 
can  be  done  with  a  string  of  dots  or 
dashes  if  the  duty  cycle  is  factored  into 
the  meter  readings,  50%  for  dots  and 
75%  for  dashes-  A  "Tune"  switch,  SI  in 
Fig.  3a?  allows  the  transmitter  to  be  op- 
erated continuously  for  tuning  and  the 
iransmi tier's  meters  to  be  read  directly. 

Initial  adjustment  of  Ihe  keyer  to 
produce  the  standard  timing — dot 
and  space  equal  to  one  unit  of  time, 
and  dash  equal  to  three  units  of 
lime — is  straight  forward.  The  only 
test  equipment  needed  is  an  aver- 
age-reading voltmeter,  either  analog 
or  digital.  Be  aware  that  not  all 
DVMs  read  average  on  the  DC 
ranges.  The  procedure  is  as  follows: 

1 .  Connect  an  average-reading  DC 
voltmeter  between  the  drain  of  the 
switch  transistor,  Ql  ,  and  ground, 

2.  Note  the  exact  indicated  voltage 
when  the  Tune"  switch,  SI,  is  in  the 
"XMIT1  position,  and  the  key  is  up, 
The  voltmeter  will  read  +V  or  E  ,  , 

do 

%  Wilh  SI  in  "XMIT,"  close  the 
key  to  the  dash  position  and  adjust 
the  "space"  trimmer,  R9,  to  make 
the  meter  indicate  exactly  25%  of 
the  voltage  measured  in  Step  2.  The 
meter's  needle  will  flicker  if  the 
"Speed"  control  is  set  too  slow.  Set 
the  'Speed'  control  to  get  a  steady 
meter  reading. 

4.  Close  the  key  to  the  dot  posi- 
tion and  adjust  the  "dot"  trimmer, 
R3,  to  make  the  meter  indicate  50% 
of  the  voltage  measured  in  Step  2. 

That's  all  there  is  to  it.  The 
"space"  trimmer  controls  the  dura- 
tion of  the  space  relative  to  the  dash 
period,  and  the  "dot"  trimmer  con- 
trols the  duration  of  the  dot  relative 
to  the  dash  period,  The  dash 
period  is  controlled  by  the  "Speed" 
control,  R12  . 

The  sidetone  generator  is  a  sepa- 
rate option  that  may  be  used  or  not; 
it  has  no  effect  on  the  keyer.  Ii 
doesn't  monitor  transmitter  output; 
it  only  monitors  when  the  key  is 
down  and  the  transmitter  should  be 
transmitting.  If  your  transmitter 
doesn't  have  a  built-in  sidetone 
generator,  this  one  can  fill  the  gap. 


The  keyer  is  a  fine  weekend 
project  for  the  llat-walleted 
brasspounder  and  the  non-critical 
components  suit  ihe  most  limited 
junk  box.  Wilh  the  design  consider- 
ations given,  you  can  modify  the 
circuit  Lo  fit  Ihe  parts  at  hand.  The 
keyer  can  make  generating  the  kind 
of  CW  you  like  easy,  without  spend- 
ing a  lot  of  money — and  it  may  help 
clean  a  few  pieces  out  of  the 
junk  box. 


NEUER  SflV  DIE 

Continued  from  page  7 

Michigan  Miracle  is  almost  worth  looking 
at.  The  Michigan  unemployment  rate  was 
above  the  national  average  for  192  months 
in  a  row  (1978-1993).  It's  been  below  the 
national  average  tor  the  last  28  months  and 
Michigan  has  been  turned  from  a  rust  belt  to 
a  growth  bell  siaic. 

The  Republicans  have  eliminated  the  S 1 ,& 
billion  debt;  balanced  the  state  budget  for 
five  years  in  a  row;  cut  taxes  21  times f; 
downsized  the  state  bureaucracy,  while  im- 
proving state  services:  and  eliminated  a 
bunch  of  red  tape.  For  three  years  the  state 
has  led  the  nation  in  wage  increases.  Job 
creation  has  been  at  an  all-time  high.  Michi- 
gan has  proven  that  tax  cms  not  only  work; 
they  can  work  wonders!  Now,  if  wc  could 
just  get  Clinton  to  try  a  tax  cut.  Instead  he 
put  through  the  largest  tax  hike  in  the  his- 
tory of  the  country, 

They've  reformed  welfare,  with  the  result 
that  over  90,000  Michigan  families  are  now 
on  the  payroll  instead  of  the  welfare  roll. 
And  one  in  three  of  the  Aid  to  Families  with 
Dependent  Children  (AFDC)  is  working  as 
compared  to  one  in  12  nationally. 

Those  Pesky  ETs 

There  goes  Wayne,  off  his  rocker  again. 
Well,  some  recent  books  I've  read  have  cer- 
tainly gotten  mc  on  a  shuttle  to  Weirdsville. 
Unfortunately,  since  a  good  deal  of  it  makes 
sense,  I'm  going  to  share  it  with  you. 

Unless  you've  been  squatting  in  a  cave 
somewhere,  out  of  touch  with  the  media, 
you  know  about  Harvard  professor  John 
Mack,  who  decided  to  Look  into  the  stories 
of  people  claiming  to  have  been  contacted 
by  aliens.  His  original  intent  was  to  show 
how  this  contactee  stuff  was  all  some  sort  of 
mass  hysteria  baloney.  He  ended  up,  after 
four  years  of  research,  publishing  a  book 
{Abduction)  saying  thai  the  phenomenon  is 
reaL  which  immediately  made  him  a  pariah 
with  his  fellow  professors, 

If  you've  read  Stricber's  Communion,  and 
his  Breakthrough*  both  of  which  are  tediously 
dragged  out  stories  which  can  help  you  en- 
hance your  speed-reading  skill,  you  know  that 
tens  of  thousands  of  people  have  been  report- 
ing repealed  contacts  with  ETs.  and  that  most 
of  them  don't  want  to  talk  about  it. 

A  reader  sent  me  a  copy  of  Di\  Arthur 


Horn's  Humanity's  Extraterrestrial  Origins, 
subtitled,  "ET  Influences  on  Humanity *s 
Biological  and  Cultural  Evolution."  Yes, 
this  sure  sounds  like  another  woowoo- 
weirdo  book,  based  on  wild  speculation 
(imagination).  Instead  I  found  a  very  care- 
fully researched  and  thoroughly  referenced 
book.  More  about  that  coming. 

Another  similar  book  1  read  recently  was 
also  well  researched  and  annotated,  This 
was  Temple's  The  Sirius  Mystery.  I've  writ- 
ten about  that  recently.  But,  as  carefully 
done  as  that  was,  I  found  Yin's  Pleidian 
Perspectives  on  Human  Evolution  to  be  a 
waste  of  time.  If  you're  interested  in  some 
solid  pyramid  research  you'll  want  to  get 
the  $14  Bauval  &  Gilbert  paperback,  The 
Orion  Mystery.  And  also,  Tompkins'  The  Se- 
crets of  the  Great  Pyramid,  which  is  $30 
and  a  big  (416p)  book.  The  mystery  of  how 
these  ancient  civilizations  suddenly  sprung 
up  is  also  discussed  by  Hancock  in  his  Fin- 
gerprints of  the  Gods.  All  these  books  tie  to- 
gether in  many  ways,  and  lend  support  to 
the  conclusions  in  Horn's  book  that  aliens 
have  been  around  for  thousands  to  hundreds 
of  thousands  of  years  and  have  been  guiding 
our  biological  and  social  development  for 
their  own  purposes* 

Horn  points  out  that  the  introduction  of 
many  languages  and  religions  has  served  to 
keep  us  at  war  with  each  other,  thus  keeping 
us  busy  and  more  easily  controlled.  Worse, 
he  goes  into  details  on  how  the  major  reli- 
gions started,  and  then  goes  back  to  the 
most  ancient  of  texts  to  support  his  theories. 

Horn's  theories  also  help  explain  why 
paleontologists  have  been  unable  to  find  any 
Darwinian  predicted  chain  of  evidence  for 
the  beginnings  of  man.  Somehow,  we  magi- 
cally appeared,  with  no  signs  of  intermedi- 
ate life  forms  having  yet  been  found.  Poof, 
suddenly  there  was  man! 

So,  between  Horn  and  his  voluminous 
references,  the  Strieber  books,  the  contactee 
stories,  the  millions  of  UFO  reports,  and 
so  on,  these  theories  do  help  tie  together 
a  bunch  of  evidence  which  mainstream  sci- 
entists are  doing  their  best  to  ignore. 
"Anomalies'*  is  their  explanation. 

Being  a  pragmatism  I  tend  to  go  with  any 
theory  that  helps  explain  the  facts,  I  try  not 
to  get  emotionally  involved  (make  it  a  reli- 
gious matter),  and  am  open  to  any  other  ex- 
planations which  will  also  fit  all  of  the  facts 
(and  not  just  ignore  them)-  And  Horn  does 
do  a  good  job  of  sorting  out  the  facts  and 
assembling  them  into  a  reasonable  theory, 

I  have  no  problem  with  the  concept  of 
aliens  visiting  the  earth  hundreds  of  thou- 
sands of  years  ago  and  doing  some  biologi- 
cal engineering  to  provide  them  with  a  work 
force.  Or  in  some  aliens  still  being  around 
behind  the  scenes,  keeping  track  of  and 
influencing  events.  Even  if  you  accept  the 
big-bang  theory  (which  I  no  longer  do), 
the  universe  is  plenty  old  enough  for  ad- 
vanced civilizations  to  have  checked  out  all 
habitable  planets  millions  of  years  ago. 

Erich  von  DMniken  wrote  about  this  stuff 
in  the  '60s  and  '70s  (Chariots  of  the  Gods). 
As  1  mentioned  a  few  years  ago  in  an 


editorial,  when  von  Dfrniken  brought  up  the 
subject  of  the  Admiral  Piri  Riis  map  and 
cited  a  ham  friend  of  mine,  Father  Linehan 
W1HWK,  the  head  of  the  Weston  Observa- 
tory, as  an  expert  on  the  map,  I  visited  him 
to  see  how  well  von  Daniken  had  done  his 
homework.  I  found  that  the  map  did  indeed 
show  Antarctica  as  it  was  without  the  miie 
or  two  of  ice  on  it.  Further,  as  a  result  of  the 
map,  Fr.  Linehan  made  soundings  in 
Greenland,  where  the  map  showed  it  to  be 
two  islands,  and  found  the  map  was  right- 
That  was  the  first  time  this  was  known.  So 
where  did  a  map  showing  an  Antarctica  and 
Greenland  without  ice  come  from?  He  said 
it  had  been  copied  from  other  much,  much 
older  maps. 

Oh  yes,  the  map  is  centered  from  above 
the  pyramids  of  Egypt,  Did  you  know  that 
the  position  of  Egypt's  pyramids  and  their 
size  is  a  replication  of  the  stars  of  Orion  and 
that  the  "ventilator  shafts"  in  the  Giza  pyra- 
mid pointed  toward  Orion,  Siriust  and  the 
Hyades  when  it  was  built? 

Well,  this  stuff  is  more  fun  to  read  about 
than  endless  stories  of  the  misdeeds  and 
waste  of  Congress, 

Horn  has  done  a  monumental  job  of  re- 
searching ancient  writings  and  posits  an  an- 
swer for  several  major  historical  changes 
which  have  baffled  archeologists,  such  as 
how  man  suddenly  appeared,  with  no  inter- 
mediary life  forms  having  yet  been  found. 
And  how,  after  a  million  years  or  so  as 
hunter-gatherers,  suddenly,  in  just  a  few 
years,  man  seems  to  have  domesticated 
plants  and  animals,  making  farming  pos- 
sible. Then  there  was  the  sudden  appearance 
of  towns  and  cities,  which  call  for  major 
developments  in  organization. 

He  also  has  done  a  remarkable  job  of  re- 
searching the  early  days  of  the  major  reli- 
gions and  explained  many  things  about 
Christ  and  Christianity  that  1  never  heard  in 
church.  This  is  not  stuff  that  any  seriously 
religious  person  should  read.  It's  better  they 
don't  know. 

I  liked  the  way  Horn's  story  ties  in  with 
what  Fve  read  in  several  other  books  on 
Egypt,  the  Dogon  tribe,  Graham  Hancock's 
research,  and  so  on.  And  Pat  Flanagan's 
work  too.  He's  done  a  lot  of  pyramid  re- 
search. There's  a  new  book  out  on  Flanagan 
and  his  inventions  by  Nick  Begich,  the  chap 
who  wrote  the  H AARP  book,  Toward  a  New 
Alchemy. 

Yes,  all  this  flies  in  the  face  of  what 
we've  been  taught  in  school  and  church,  so 
perhaps  we'll  do  better  if  we  ignore  trouble- 
makers like  Horn  and  believe  what  we've 
been  taught  and  can  see.  Any  fool  can 
see  that  the  sun  is  circling  the  earth,  so  no 
wonder  Galileo  was  given  a  hard  time. 

Rejuvenation 

A  while  back  an  old  man  was  struck  by 
lightning— and  survived.  It  was  what 
happened  next  that  was  so  surprising.  He 
grew  a  third  set  of  teeth  and  a  head  of  new 
dark  bushy  hair   His   inoperable  cancers 
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Number  24  on  your  Feedback  card 


Simple  Mods  for  the  Ramsey 

FX  Transceiver  Kit 


Customize  it! 


Peter  A,  Bergman  N0BLX 
3517  Estate  Dr.  SW 
Brainerd  MN  56401 


or  those  of  you  not  familiar  with 
the  FX  series  kits  from  Ramsey, 
they  are  12-channcl,  diode-pro- 
grammed, FM  transceivers  with  an  output 
in  the  neighborhood  of  5  watts.  The  scries 
includes  rigs  for  6  meters,  2  meters,  220 
and  440  MHz.  The  microphone,  case  and 
speaker  are  optional.  The  theory  and  as- 
sembly  manual  is  all  I  could  hope  for, 
That's  where  the  germ  of  some  of  these 
modification  ideas  came  trom. 

Mods?  For  a  kit?  Why  build  in  the  first 
place?  Scratch  builders  build  for  several 
reasons,  including  the  fact  that  the  device 
they  want  may  not  be  available  at  any 
price.  It  may  be  available  but  not  exactly 
the  way  they  want  it,  or  they  may  want  to 
create  something  which  is  uniquely  theirs. 
I  suspect  that  our  primitive  ancestor  who 
first  decided  to  keep  the  thighbone  s/he 
had  jusL  used  lbr  bashing  something  may 
have  decorated  it  for  the  same  reason, 


Side       L 

Plate        ^ 

Top               \ 
A    C 

By        / 

J.                Xfeoti 

$3 

n  hroni 

om 

Fig.  1.  Slide  switches  can  be  mounted  easily 
at  points  A,  B  and  C,  Fife  notches  in  the 
case  top  to  allow  free  movement  of  the 
switch  handle.  The  side  plate  may  need  to  he 
shortened  slightly. 
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Kit  building  satisfies  a  large  part  of  that 
creative  urge.  Modifying  the  kit  is  an  even 
larger  step  in  that  direction.  Besides,  if 
you  built  it  and  it  quits  working,  you  have 
a  better  chance  than  almost  anyone  to 
make  it  right  again.  And  it's  just  plain  fun ! 

On/off  indicator 

The  first  change  I  decided  to  make  to 
my  FX-146  was  to  install  an  on/off  indi- 
cator. I  could  have  wired  an  LED  to  the 
power  switch  or  the  wiper  of  the  channel 
switch  but  T  decided  to  make  it  more  use- 
ful by  connecting  it  to  position  #1  on  the 
channel  selector  switch  (S2).  That's 
where  I've  programmed  the  repeater  I 
monitor  99%  of  the  time.  If  I  see  a  green 
light  I  know  that  the  rig  has  power  and  it 
is  tuned  to  the  local  repeater.  I  installed  a 
bi-color  LED  and  connected  the  other  half 
to  position  #12,  where  I've  programmed 
the  CAP  repeater  Now  I  have  an  LED  in- 
dication that  shows  if  Fm  on  channel  1  or 
channel  12. 1  can  count  clicks  in  either  di- 
rection and  know  what  frequency  I'm 
on — even  in  the  dark,  while  driving, 

A  handi-ham  suggested  thai  it  would  be 
nice  if  the  rig  beeped  at  channel  one.  I 
haven't  done  that  to  mine  yet,  but  it 
sounds  like  a  good  idea  so  I  might 
implement  thai  mod  in  the  future, 

Reverse  polarity  protection 

The  FX  kit,  as  I  received  it,  does  in- 
clude reverse  polarity  protection.  An  easy 
way  to  provide  that  protection  in  a  kit  or 
other  project  is  to  install  a  nice  hefty 
power  diode  backwards  between  the  posi- 
tive line  and  ground,  When  power  is 


connected  properly — negative  line  to 
ground — the  diode  will  look  like  a  very 
high  impedance — an  "open" — and  have 
little  or  no  effect.  But,  if  the  leads  arc  re- 
versed at  the  power  source  the  diode  will 
look  like  a  short  and  blow  the  fuse  before 
any  damage  is  done  to  the  rig. 

In  the  December  1994  issue  of  73, 
Frank  Kamp  K5DKZ  describes  another 
method  of  reverse  polarity  protection  us- 
ing a  bridge  rectifier.  If  you  use  his 
method  it  doesn't  matter  how  you  apply 
power  as  the  bridge  insures  correct 
polarity.  Cheap  insurance  either  way. 

Non-standard  splits 

When  I  bought  my  FX  kit  I  was  assured 
that  it  could  be  programmed  for  the  Civil 
Air  Patrol  repeater  frequency  pair.  So 
when  I  got  to  the  programming  phase  of 
construction  I  put  in  1 46.52  like  the  book 
said.  Then  I  installed  the  programming  di- 
odes for  Lhe  local  ham  repeater.  So  far  so 
good.  Then  I  put  in  the  CAP  output  fre- 
quency of  148.15.  Fine.  1  could  hear  the 
repeater.  Then  I  went  fo  the  auxiliary  line 
on  the  matrix  and  tried  to  put  in  the  4.25 
MHz  split.  After  considerable  study — and 
hair  pulling — 1  decided  that  I  could  get 
close  but  not  close  enough,  A  couple  of 
phone  calls  to  Ramsey  later  Td  learned 
two  things.  The  auxiliary  line  in  the  ma- 
trix was  not  set  up  to  be  programmed  for 
4,250  kHz  or  any  other  split  that  could  not 
be  divided  evenly  by  eight.  And  the  bits  I 
needed  to  program  that  split  were  there 
but  they  were  soldered  to  both  sides  of  the 
plated-through  board  at  U10,  one  of  the 
74HC283s. 


A  number  of  alternatives  suggested 
themselves  to  me  but  I  settled  on  ihe 
cheapest.  I  used  a  needle-point  jeweler's 
tile  to  cut  pins  6, 2  and  15  loose  I  rum  the 
board.  They  are,  respectively.  h  2  and  4 
bits.  Then  each  pin  can  be  tied  above 
ground  with  a  lfX)k  resistor  and  program- 
ming diodes  run  from  each  pin  to  the  aux- 
iliary line  as  needed  for  your  application* 
It's  kind  of  a  combination  of  the  wont  as- 
pects of  "tigly  construction"  but  mine  has 
been  that  way  for  two  years  and  still 
works  fine.  If  you  are  absolutely  certain 
that  you  will  never  ever  want  to  install  a 
non-standard  split  just  solder  UK)  to  the 
board.  If  you  think  you  might,  then  socket 
the  domed  thing  so  you  can  get  to  the  pins 
later. 

Access  tones 

Most  Civil  Air  Patrol  repeaters  share 
one  frequency  pair  and  require  a 
CTCSS  tone  for  access,  I  had  decided  to 
try  using  another  Ramsey  kit,  the  TD-1 
Tone  Decoder-Encoder,  to  generate  the 
access  tone  for  our  local  CAP  repeater. 

The  TD-1  Tone  Decoder- Encoder  is  a 
l"un  little  kit  all  b>  itself.  The  board  is 
not  much  bigger  than  an  Elvis  com- 
memorative stamp  and  onh  takes  a  few 
minutes  to  assemble,  but  it  comes  with  a 
16-page  manual  that  explains  a  lot 
about  CTCSS  and  DTMF  tones  and 
gives  some  ideas  about  everyday 
control  applications. 

All  I  had  to  do  to  get  the  TD-1  to 
work  for  me  in  the  FX  transceiver  was 
to  add  a  one-transistor  buffer  stage  and 
level  pot  to  the  hasic  kit,  as  explained  in 
the  TD-I  manual  Connecting  it  to  the 
transceiver  was  a  piece  of  cake  since 
Ramsey  plainly  marks  the  points  for 
"PL"  input  and  various  points  on  the 
transceiver  board  where  I  could  get  the 
8  volts  to  run  the  tone  board. 

This  gives  me  one  tone  which  I  can  turn 
on  and  off  with  a  little  slide  switch.  But 
what  if  I  want  more  tones? The  frequency 
of  the  TD- 1  is  set  with  a  precision  pot. 
How  about  installing  a  little  sub-board 
with  two  or  three  pots  and  a  front  panel 
switch  to  select  the  tones?  No,  it  won't 
give  me  access  to  all  the  CTCSS  tones, 
but  I  dorfi  travel  much  anyway.  Ramsey 
does  have  a  new  kit,  the  QT-l  Suhaudihle 
Tone  Encoder/Decoder  I've  not  had  a 
chance  to  try  it  out  hut  it  is  very  small  and 
does  generate  any  of  the  CTCSS  tones  via 
switch  settings. 


You  could  also  hook  up  a  TD-1  as  a 
tone  decoder.  Then  when  it  is  turned  on. 
your  receiver  would  be  silenced  until 
someone  transmitted  thai  tone.  Hmmm.  A 
private  line.  Wonder  what  wc  should  call 
it? 

If  you  are  concerned  about  running  out 
of  room  on  the  front  panel  look  around 
and  sec  if  you  can  11  nd  a  pair  of  concentric 
shaft  pots — with  an  SPST  switch  Then 
you  could  gang  the  on/off.  volume  and 
squelch  controls.  That  should  help  make 
more  room  for  your  modifications. 

Out-of-band  operation 

All  of  the  FX  rigs  are  capable  of  opera- 
tion outside  of  the  ham  bands,  where  you 
do  not  want  to  transmit  without  the  proper 
license.  A  flashing  LED  installed  in  the 
front  panel — or  wherever  you  want  it — 
and  wired  to  the  appropriate  channel- 
switch  position  will  help  you  avoid 
embarrassing  little  incidents.  And  visits 
from  the  FCC  or  X-Files.  You  could  make 
it  beep  tbere  too. 

Channel  expansion 

When  I  ordered  my  FX  kit.  one  of  my 

concerns  was  that  it  has  "only"*  12  chan- 
nels, so  once  I  had  it  working,  I  just  had 
to  try  expanding  it.  The  method  I  was 
looking  for  had  to  he  cheap — excuse 
me — thrifty,  and  fit  into  the  rig  with 
minimum  fuss  and  no  external  parts. 
I've  seen  plans  for  an  interface  that  al- 
lows the  user  to  control  the  frequency 
with  an  external  computer  and  there  is  a 
kit  available  now  that  moves  program- 
ming to  the  from  panel,  but  I  wanted 
thrifty  my  nay. 

The  local  club  operates  a  weekly 
emergency  services/test  net  on  the  re- 
peater output;  if  the  machine  quits 
\\eTl  know  where  to  meet  and  what 
kind  of  coverage  to  expect.  In  fact. 
once,  about  30  seconds  into  a 
Skywarn  Net  the  repeater  took  a  light- 
ning  hit  and  went  off  the  air.  so  I  knew 
1  wanted  147,03  simplex,  but  I  did  not 
want  to  tie  up  one  of  my  precious  12 
channels  for  it. 

Once  you  have  programmed  a  fre- 
quency you  have  to  decide  if  it  is  going 
to  be  +rpt  -rpt  or  simplex  by  installing 
a  diode  on  the  matrix  at  one  of  those  po- 
sitions. I  installed  the  diode  on  the 
wiper  of  a  double  throw  switch  and  ran 
wires  from  the  contacts  of  the  switch  to 
+rpt  and  simplex. 


1  knew  before  I  started  that  1  wanted  to 
program  146.73  and  146,7ft,  and  when  I 
looked  in  the  book  I  saw  that  both  fre- 
quencies used  the  same  number  of  diodes 
with  only  one  of  them  being  in  a  different 
position.  I  decided  that  I  could  use  the 
same  switching  idea  to  put  two  repealer 
pairs  on  one  channel  position.  All  \er\  el- 
ementary to  this  point  but  where  do  we 
put  this  growing  number  o\  switches 
without  creating  a  monster  we  can't  use 
without  accidentally  bumping  things? The 
solution  turned  out  to  be  so  simple  that 
I've  wondered  if  Ramsey  planned  it  that 
way. 

If  you  look  at  Fig.  1  you'll  sec  that  the 
Ramsey  case  is  a  six-piece  clamshell  de- 
sign. In  each  comer  where  the  pieces 
come  together  there  is  room,  with  a  mini- 
mum of  metal  work,  to  install  a  slide 
switch.  The  switches,  standard  size  me- 
dium duly  DPDT  required  a  minimum  of 
trimming  and  filing  to  fit  the  case.  The 
mounting  ears  on  the  switches  are 
clamped  between  the  case  bottom  and  in- 
ner plate  and  either  the  front  or  rear  panel 
mounting  ears.  This  mounting  method  is 
ver\  solid  and  has  realh  stood  the  test  of 
time  here. 

You  probably  won't  uant  to  install  any 
accessory  switches  in  the  right  rear  corner 
near  the  antenna  connector.  If  you  do  you 
might  end  up  feeding  RF  to  some  part  of 
the  rig  that  really  isn't  ready  for  it  and  it's 
hard  to  predict  what  the  presence  of  extra- 
neous leads  in  and  around  the  llnal  will  do 
to  your  output. 

Antenna  connector 

I'm  one  of  those  guys  who  really 
doesn't  care  to  use  connector  adapters. 
The>  usually  add  a  bit  of  attenuation  and 
frequently  get  lost.  So  install  a  BNC  con- 
nector next  to  the  stock  S0239  and  wire 
them  in  parallel.  There  is  plenty  of  room 
and  it  shouldn't  hun  anything. 

Conclusion 

Naturally,  before  you  install  these 
mods,  or  any  others,  it  makes  sense  to 
make  sure  the  device  works  the  way  it's 
supposed  to.  If  you  have  absolutel)  no  ex- 
perience in  building  there  are  a  number  of 
inexpensive  kits  that  will  help  you  get 
started.  (Jive  it  a  try. 

Both  of  the  kits  mentioned  above  are 
available  from  Ramsev  Electronics,  Inc, 
793  Canning  Pkwy,  Viclor  NY  145W: 
phone  (716)  924-4560.  ES 
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Number  26  on  your  Feedback  cartt 


Build  This  Receiver  Preamplifier 


ami  use  almost  anything  for  an  antenna. 


Stephen  James  Erst  W9QHV 
17516  SE  96th  Court 

Summerf  ield  FL  34491 


hat's  happening  on  the  49 
meter  band?  Is    1 5   meters 
open?  How  about  10?  Want 
to  look  for  beacons  on  200  kHz? 

If  you  are  like  most  of  us.  you  don't 
have  antennas  for  every  band.  If  you  are 
an  SWL  you  probably  would  like  to 
cover  frequencies  from  200  kHz  to  30 
MHz  or  more,  and  a  half-wave  antenna 
at  200  kHz  is  almost  half  a  mile  long. 
Don't  despair,  there  is  a  solution:  a  high 
input  impedance  preamplifier.  The 
preamplifier  must  have  a  reasonably 
high  input  impedance  for  random  wires, 
either  vertical  or  horizontal,  and  a  low 
output  impedance  to  drive  today's  50 
ohm  input  impedance  receivers,  and  it 
must  have  an  adjustable  gain  from  1  to 
20  dB. 

Here  is  a  preamplifier  that  Ids  \ou 
use  a  short  antenna  over  the  range  from 
100  kHz  to  well  over  5?  MHz.  with  ex- 


cellent sensitivity.  Using  a  vertical  30- 
inch  piece  of  number  12  wire,  or  a  few 
feet  of  wire  laying  on  the  floor,  signals 
which  had  been  barely  moving  the  S- 
meter  were  10  to  20  dB  over  S9  using 
I  he  preamplifier,  even  at  200  kHz. 

Construction 

This  preamplifier  can  be  easily  con- 
structed in  a  few  hours,  and  this  will 
he  time  well  spent.  The  design  utilizes 
two  transistors  in  a  complimentary 
configuration  with  feedback  to 
broaden  the  frequency  response  and 
provide  the  needed*  low  output 
impedance. 

Fig.  1  illustrates  the  configuration. 
Transistor  Ql  (NPN)  in  directly 
coupled  to  PNP  transistor  Q2.  Feed- 
hack  from  the  collector  of  Q2  to  the 
emitter  of  Ql    is   accomplished   by 
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Fig.  L  Preamplifier  schematic. 
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Photo  A.  The  completed  preamplifier  unit. 

resistors  RF  and  RA.  Because  of  the 
high  open  loop  gain  of  the  amplifier 
the  gain  of  the  amplifier  is  RF/RA,  or 
20  dB  maximum,  A  Ik  potentiometer 
changes  the  effective  value  of  RA,  re- 
sulting in  a  minimum  gain  of  near  unity. 

The  amplifier  is  constructed  using  a 
Radio  Shack m  perfboard,  and  is  rela- 
tively simple  Because  of  the  wideband 
nature  of  this  amplifier  care  should  be 
exercised  to  prevent  ground  loops, 
which  will  cause  oscillation.  This 
should  be  checked  using  a  detector  on 
the  output  with  no  signal  input.  There 
should  not  be  any  detector  output  with 
no  input  signal.  A  detector  configura- 
tion suitable  for  this  purpose  is  shown 
in  Fig,  2.  Input  terminals  are  provided 
for  coax  or  a  wire  antenna  and  the  out- 
put uses  a  BNC  connector  to  connect  to 
the  receiver. 

The  amplifier  may  use  almost  any 
complimentary  pair  of  transistors.  I 
used  a  2N3W4  for  Q I  and  a  2N3906  lor 
Q2.  If  wider  bandwidth  is  desired,  a 
2N9I8  and  a  2 N 3546  may  be  used.  An- 
other  combination  is  a  2N2222  and  a 
2X2907.  The  pinout  for  the  transistors 
used  is  shown  in  Fig.  3. 


Cip.lUF       R1J.9MFG 

iltpL 


— II    m    K/N/s^-o 

iput  I  I 

T 


To  scoped  or 
meter 

JO  MEGOHM 


Dl         4A     -±-      -±~ 
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Fig,  2.  Deiector  for   cheeking    if  the 
preamplifier  is  oscillating. 

The  Ik  gain  control  may  use  Radio 
Shack's  5k  potentiometer  shunted  by 
1,250  ohms  made  up  from  a  Ik  resistor  in 
series  with  250  ohms.  An  on/off  switch 
should  be  used  to  disconnect  the  battery. 

The  operating  voltage  may  be  pro- 
vided by  a  9  volt  battery  or  by  an  AC 
power  supply  consisting  of  a  trans- 
former, rectifier  and  filter  capacitor 
Regulation  is  not  necessary.  A  lypical 
power  supply  is  shown  in  Fig,  4. 
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Fig.  3.  Pinoul  of  the  2N3904  and  2N3906 
transistors. 


Fig*  4,  Suggested  AC  power  supply. 

Because  of  the  broad  bandwidth  and 
the  high  gain  of  this  preamplifier  some  re- 
ceivers may  be  prone  to  imenmod  illation 
distortion  and  poor  spurious  frequency  re- 
jection due  to  signal  overload.  If  you  ex- 
perience such  problems,  reduce  the 
antenna  size  or  preamplifier  gain.  If  you 
still  experience  problems,  preamplifier 
preselection  may  be  necessary.  To  main- 
lain  the  high  impedance  of  the  preampli- 
fier a  simple  parallel-tuned  network  with 
capacity  coupling  to  the  antenna  may  be 
used.  One  such  network  is  shown  in 
Fig,  5, 

The  performance  of  this  preamplifier 
is  impressive  because  of  its  low  output 
impedance  and  high  input  impedance. 
This  project  can  be  completed  in  a  few 
hours  from  the  junk  box  or  from  parts 
readily   available   from   Radio   Shack, 


Fig.  5.  Preselector  for  the  preamplifier  ifspurtims 
response  and  intermodulation  are  probletns. 
Parts  values  vary  depending  on  the  hand, 


Hook  it  up  to  a  chunk  of  wire  or  what- 
ever you  have  for  an  antenna  and  check 
it  out. 


Parts  List 

R1.R2 

5.6k 

R3,  R5,  R6,  RF 

Ik 

RA 

100 

H4*  {see  nolo} 

Ik  potentiometer,  wifti  switch 

C1.C2.C3.C4. 

C5 

0.1  uF  capacitor 

C6 

1QJ)nF  capacitor 

Q1 

2N3904 

02 

2N39Q6 

9  volt  battery 

•Note:  A  Radio  Shack  5k  potentiometer  may  be  used, 
shunted  oy  1k  in  series  win  250  ohms 



1997  Charlotte 

IIAMFEST  AND  COMPUTERFAIR 

March  8  &  9,  1997  -  Charlotte  Merchandise  Mart  -  Charlotte,  NC 


Hamfest  and 
ComputeiFaii 


Over  160  commercial  exhibit  booths 

All  major  manufacturers  will  be  here 
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Number  28  on  your  Feedback  card 


Rechargeable 
Batteries 


The  bottom  line. 


he  rechargeable  battery  business 
is  booming  today .  Willi  I  he  wide- 
ranging  market  in  amateur  radio 
and  business-band  portable  transceivers 
(HTsh  the  portable  miniature  cellular 
phone  explosion,  and  now  portable 
laptop  and  notebook  computer  sys- 
tems, rechargeable  batteries  are  found 
in  many  more  areas  of  life  than  ever 
before.  Understanding  something 
about  these  batteries  and  their  tech- 
nology has  also  become  increasingly 
important,  so  here's  a  brief  primer  in 
easy-lo-understand  terms. 

Mr,  Wizard  stuff 

All  batteries  work  on  a  similar  prin- 
ciple: Current  How  between  a  nega- 
tively-charged metallic  plate  and  a 
positively-charged  metallic  plate  is 
stimulated  by  a  highly  ionized  electro- 
lyte, such  as  an  acid,  Even  a  lemon, 
with  its  naturally  acidic  juice,  will  act  as 
a  battery  when  two  plates  of  dissimilar 
metallic  composition  are  placed  within 
ii  Do  you  suppose  that's  where  the  term 
"juice"  comes  from? 

Back  in  the  old  davs 

w 

For  decades,  the  only  practical  re- 
chargeable battery  was  the  lead-acid 
battery,  primarily  used  in  automobiles, 

boats  and  airplanes  as  a  storage  medium 
for  electrical  power.  The  vehicle's  en- 
gine, when  running,  can  drive  a  genera- 
tor or  alternator  for  recharging  the 
lead-acid  battery.  Then,  about  30  years 
ago,  nickel-cadmium  rechargeables 
came  onto  the  scene  and  took  up  some 
of  the  market  share  for  portable  elec- 
tronic devices  of  the  time  (lamer  "wet" 
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Dave  Miller  NZ9E 
7462  Lawler  Avenue 
NilesIL  60714-31 08 

NiCds  were  also  used  in  stationary  bat- 
tery back-up  applications,  but  were 
costly).  Lead-acid  batteries  soon  chal- 
lenged NiCds"  dominance  in  the  por- 
table electronics  Held  with  a  "gelled 
electrolyte*1  version.  Both  battery  tech- 
nologies have  had  their  successes  and 
drawbacks  in  portable  electronics  since 
that  lime.  At  present,  we  also  have  two 
newer  batten  technologies  strueeline 
for  our  attention:  nickcl-metai-hydride 
(NiMH)  and  a  rechargeable  lithium  for- 
mulation. Let's  lake  a  brief  look  at  all 
four  competing  formulations. 

Boring  definitions 

First  a  couple  of  definitions.  A  "cell" 
is  the  basic  unit.  A  number  of  cells  are 
connected  in  series  so  that  their  com- 
bined contributions  add  together.  So  a 
battery's  cell  is  just  one  unit,  and  the 
battery  itself  is  a  number  of  those  cells 
connected  in  series-additive  form.  Even 
though  we  ordinarih  call  a  flashlight 
cell  a  battery,  that  s  not  technically  cor- 
rect— you  need  two  or  more  cells  in 
series  to  make  up  a  "batten"  of  cells. 

Lead-acid  cells 

Lefs  look  first  at  the  lead-acid  cell 
formulation.  The  biggest  advantage  of 
lead-acid  cells  is  cost;  they're  relatively 
inexpensive  to  manufacture*  Lead-acid 
cells  also  can  be  easily  kepi  up  to  snuff, 
charee-wise,  with  a  constant  voltaic 
charger  with  no  ill  effects.  In  fact,  they 
rather  prefer  that  kind  of  treatment.  On 
the  disadvantage  side  of  the  coin,  how- 
ever, lead-acid  cells  are  heavy.  They 
have  the  poorest  weight-to-energy  ratio 
of  all  the  batter)  formulations:  lead  is 


heavy  stuff!  The  acid  used  in  lead-acid 
cells  (sulfuric  acid)  is  noxious  and  corro- 
sive il  spilled  or  if  accidental  leakage  oc- 
curs. Other  formulations  aren't  as 
immediately  destructive  as  sulfuric  acid; 
it  can  be  nasty!  Eventually  the  lead  plates 
in  a  lead-acid  batter)  become  clogged  or 
nonporous  (technical!)  called  "sulfated" } 
and  the  cell  is  no  longer  rechargeable. 
Lead-acid  cells  arc  usually  rated  for  5(K) 
or  more  recharges  before  this  happens, 
but  it's  also  predictable  on  a  iime-from- 
manufaeiure  basis.  The  "spongy  lead"  in 
lead-acid  batteries  has  to  be  beefed  up 
with  the  addition  of  antimony  (a  brillle, 
white-colored  base  metal).  Antimony  re- 
acts with  the  acid  and  eventually  eonlaiiu- 
nales  the  "spongy  lead,"  so  lead-acid  cells 
have  a  built-in  clock  once  I  he  acid  is  intro- 
duced. When  that  clock  runs  ouu  the  cell 
is  unsalvageable.  A  Happy  Motoring  Tip: 
Best  not  to  "push"  your  car  battery  too 
much  beyond  its  life-in-yeani  rating 
printed  on  the  case. 

NiCd  cells 

Nickel -cadmium  cells,  on  the  other 
hand,  have  a  much  better  weight-io-en- 
ergy  output  ratio  than  do  lead-acid  cells. 
This  can  be  very  important  to  users  of 
today's  miniature  electronic  devices, 
but  these  batteries  are  also  more  expen- 
sive  to  make.  NiCds  maintain  a  rela- 
tively constant  output  voltage  as  they 
discharge,  whereas  lead-acid  cells  drop 
off  (voltage-wise)  more  linearly.  But 
NiCds  also  have  a  "memory  effect"  at- 
tributed to  them.  One  manifestation  of 
this  "memory  effect"  is  when  NiCd 
cells  arc  kept  on  constant  charge:  They 
tend  not  to  deliver  their  full  potential 
charge  unless  they're  first  fully  dis- 
charged. The  way  this  oddity  in  NiCds 
shoves  up  goes  something  like  this: 
When  a  NiCd  cell  is  fully  charged,  its 
open  terminal  voltage  is  about  1 .4  volts. 
As  the  battery's  reserve  is  drawn  upon 
by  the  load,  that  figure  drops  fairly 
quickly  to  1,3  volts,  then  to  L2  volts. 
The  NiCd  cell  maintains  that  1.2  volt 
level  right  up  to  the  end  of  its  useful  dis- 
charge curve,  at  which  point  it  drops 
quickly  down  to  1.1  volts,  and  then 
lower...  all  the  way  to  zero.  When  that 
1 . 1  volt  point  is  reached  the  load  should 
he  removed,  because  further  discharge 
can  harm  the  pack.  In  any  pack  o(  six, 
eight  or  10  cells,  one  or  two  cells  will 
always  hit  bottom  first,  and  if  the  load  is 
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still  connected  to  the  pack,  current  in 
the  reverse  direction  will  be  forced 
through  the  bottomed-out  cells,  causing 
them  to  reverse  polarity.  They're  usu- 
ally not  salvageable  after  that  happens. 
Since  the  drop  from  1 . 1  volts  per  cell  is 
rapid,  "smart"  devices  will  automati- 
cally shut  down  at  the  point  of  LI  volts 
per  cell,  saving  the  pack  from  potential 
harm.  The  memory  quirk  mentioned  be- 
fore, however,  causes  the  fast  drop- 
down to  occur  at  a  somewhat  higher 
terminal  potential  than  1.1  volts  per 
cell,  so  it  can  be  a  fooler.  The  pack  (bat- 
tery of  cells)  becomes  "trained"  to  ex- 
pect recharging  at  a  higher  point  in  its 
discharge  curve,  and  therefore  won't 
deliver  as  much  energy  to  the  load  be- 
fore it  "wants"  recharging.  It's  shaken 
back  into  reality  by  one  or  two  deep  dis- 
charges, carefully  monitored  so  that  cell 
reversal  doesn't  accidentally  occur.  So 
remember  that  NiCds  can  become 
"spoiled"  by  over-feeding,  but  its  usu- 
ally a  correctable  mistake,  even  though 
it's  somewhat  inconvenient. 

It's  best  to  charge  NiCds  slowly,  over 
16  to  18  hours,  but  rapid  charging  is 
possible  if  the  cells  are  built  to  take  the 
extra  punishment.  Heat  is  the  enemy  of 
NiCds,  and  rapid  charging  causes  heat 
buildup  within  the  cell — it's  a  sign  that 
the  chemical  reaction  of  recharging  is 
taking  place  loo  quickly  for  the  cell  to 
handle  properly*  Rapid  charging  gener- 
ally reduces  the  pack's  useful  life  by 
50%  or  so,  about  the  same  as  that  of  a 
lead-acid  battery.  It's  often  an  acceptable 
price  for  the  convenience  of  rapidly  re- 
charging when  that  option  is  valuable  to 
the  user.  When  the  pack  reaches  full 
charge  after  being  rapid  charged,  a  slight 
discharge  can  be  detected  and  the  rapid- 
charging  turned  down  to  a  trickle  charge 
(hopefully). 

NiMH  cells 

A  newer  alternative  to  NiCd  chemistry 
is  NiMH,  or  nickel-metal-hydride.  NiMH 

cells  have  about  the  same  eneigy-to- 
v>  eight  ratio  as  do  NiCds,  but  NiMH  cells 
have  a  much  greater  energy-to-volume 
(physical  size)  ratio — about  25%  more. 
This  means  that  a  NiMH  cell  can  be  the 
same  physical  size  (even  though  some- 
what heavier)  as  a  NiCtt  and  will  deliver 
25^  more  energy  per  charge,  NiMH  is 
also  more  "environmentally  friendly"  and 
is  sometimes  called  the  "green  recharge- 


able cell."  NiMH  cells  can  be  chaiged 
more  quickly  than  NiCds  without  loss  of 
potential  recharge  cycles.  They  can  stand 
more  heat  buildup,  and,  in  fact,  normally 
get  hotter  during  recharge  than  their  NiCd 
counterparts — but  that's  normal  for  the 
NiMH  chemistry.  They  also  don't  ex- 
hibit as  much  "memory  effect"  as 
NiCds  do,  but  there  is  still  some 
memory  retention.  The  "normal"  output 
voltage  per  cell  is  1 .2  volts,  just  like  a 
NiCd  cell.  The  number  of  charge/dis- 
charge cycles  for  the  NiMH  chemistry 
is  about  the  same  as  for  lead-acid  and 
rapidly-charged  NiCds;  about  500, 
They're  a  bit  more  expensive  to  pro- 
duce than  NiCds  right  now,  but  the  price 
will  no  doubt  drop  as  more  companies 
gear  up  for  their  production  and  the 
NiMH  market-share  increases. 

Rechargeable  lithium  cells 

The  highest  energy-to-weight  power 
density  of  all  of  the  formulations  is  found 
in  the  fourth  and  final  formulation,  the  re- 
chargeable     lithium      cell,      Lithium 

rechargeable*  can  pack  double  the  energy 
(in  terms  of  both  volume  and  weight)  of 
NiCds.  The  specially  formulated  lithium 
compound  used  in  lithium  rechargeables 
produces  an  open  terminal  voltage  of 
about  3.5  volts  per  cell.  Lithium 
rechargeables  are  quite  new,  and  therefore 
the  most  expensive  to  produce,  for  the 
moment.  Manufacturers  are  also  hav- 
ing problems  producing  rechargeable 
lithiums  in  multi-cell  packages,  but  that 
also  may  be  a  temporary  drawback. 
Lithiums  are  the  most  "environmentally 
friendly"  of  the  lot  and  they  have  no 
"memory  effect"  at  all.  Rechargeable 
lithiums  seem  to  be  the  technology  to 
watch  in  the  next  few  years  for 
rechargeable-battery-operated  gear 

Nan-rechargeable  alkaline  cells 

Just  as  a  comparison:  The  non-re- 
chargeable alkaline  cells  that  we're  all  fa- 
miliar with  produce  1.5  volts  per  cell. 
Their  energy-to-weight  ratio  is  roughly 
double  that  of  the  heaviest  of  the 
rechargeables,  the  lead-acid  cell,  and 
about  the  same  as  that  of  a  NiCd.  Their 
energy-to- volume  ratio  (eneigy  to  physi- 
cal size),  however,  is  about  the  same  as 
lead-acid  chemistry,  so  they're  much 
worse  in  that  respect  than  NiCds,  NiMHs 
or  lithiums  (just  an  interesting  aside), 
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A  Positive  and 
Negative  Power 

Supply 

A  simple  one-evening  project. 


Many  circuits  using  operational 
amplifiers  {op  amps)  require 
.  both  positive  and  negative  volt- 
ages to  operate  correctly.  This  is  quite  com- 
mon, especially  in  many  direct  conversion 
receivers,  active  audio  filters,  function  gen- 
erator circuits,  etc.  Most  commercial  power 
supplies  produce  only  positive  voltages,  usu- 
ally just +13 ,8  VDC,  so  you*  re  going  to  need 
a  simple  power  supply  to  solve  this  problem. 
Some  hams  solve  it  by  connecting  two  9 
volt  batteries  in  series  with  the  connection 
between  them  becoming  the  common,  usu- 
ally ground,  terminal.  While  this  does  pro- 
duce ±9  volts,  these  batteries  are  not  only 
expensive,  but  have  to  be  replaced  periodi- 
cally. When  something  stops  working  right 
how  long  will  it  take  you  to  find  it's  a 
pooped-out  battery? 

Tlie  simple  power  supply  described  here 
produces  not  one,  but  two  different  positive 
and  negative  voltages,  and  requires  only 
eight  inexpensive  components  in  addition 
to  the  small  power  transformer.  The  total 
cost  should  be  no  more  that  what  you  would 
pay  Tor  one  or  two  pairs  of  9  volt  alkaline 
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batteries,  and  can  probably  be  constructed 
entirely  from  the  contents  of  your  junk  box. 
Because  most  circuits  requiring  split  posi- 
tive and  negative  voltages  draw  very  little 
current,  and  asually  do  not  require  specific 
voltage  levels  as  long  as  the  voltages  sup- 
plied  are  within  device  specifications*  simple 
rectifier/filter  circuits  providing  unregulated 
output  voltages  can  normally  be  used  satis- 
factorily. However,  where  specific  voltages 
are  required,  such  as  +12  and  -5  volts,  small 
100  mA  three-terminal  regulators  can  easily 
be  added  to  the  basic  circuit. 

The  circuit 

The  basic  circuit  for  this  dual,  split- voltage 
power  supply  is  illustrated  in  Fig,  t  The  ad- 
dition of  regulators,  if  required,  is  illustrated 
in  Fig,  2. 

A  small  power  transformer  with  a  center- 
tapped  secondary  is  required  if  two  sets  of 
output  voltages  axe  required.  If  only  a  single 
pair  of  positive  and  negative  voltages  arc 
needed,    no    center-tapped    secondary    is 

needed.  If  you  use  a  center-tapped  trans- 
former, you  can  use  either  half,  both  halves 


Tt 


Dl 


> 


]  1 7  VAC 


> 


o  j  i  +y  vdc 


o  n  -9  vdc 


O  J3  Common 


O  J4+18  VDC 


O  J5-18VDC 


D4 


Fig.  J.  Unregulated  power  supply  schematic.  All  capacitors  are  1000  fiF,  25  WVDC.  All 
diodes  are  1N400J  or  equivalent. 
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separately  or  the  full  secondary,  depending 
upon  the  needs  of  the  circuits  to  be  powered. 

The  basic  circuit  uses  tour  halt1  wave  di- 
i<do  rectifiers  and  four  filter  capacitors,  and 
will  produce  two  sets  of  positive  and  nega- 
tive voltages.  One,  using  the  lull  secondary, 
is  twice  that  of  the  other,  which  uses  only 
half  the  secondary.  This  provides  consider- 
able leeway  in  selecting  a  suitable  voltage 
pair,  li  also  allows  regulating  either  or  both 
voltage  pairs,  using  the  small  78LOxx  and 
7l'IX)\\  regulators. 

Terminal  J3  is  common  to  both  voltage 
pairs,  and  although  normally  connected  to 
ground,  it  can  be  left  floating  if  you  want. 
However,  it  must  be  connected  to  the  "com- 
mon" in  the  circuit  being  powered. 

The  voltages  given  in  Fig.  1  are 
nominal  vol  lanes  derived  from  usinu  a 
12  VAC  oeoter-lapped  Necondary  of 
transformer  Tl.  J]  (positive)  and  J2 
(negative)  provide  ±9  VDC  referenced 

"It's  almost  impossible  to  wire 

this  circuit  wrong— but 

Murphy  *$  always  lurking 

nearby.*9 

lo  J3,  common.  Likewise,  J4  (positive) 
and  J5  (negative)  provide  ±18  VDC  ref- 
erenced to  J3. 

These  voltage  are  nominal,  with  no 
load  current  being  applied,  and  with  115 
VAC  applied  to  the  primary  of  TL  There 
may  be  slight  variations  from  these 
nominal  values  measured  from  your 
supply. 

Construction 

There  is  nothing  critical  in  lead 
lengths  nor  component  placement.  It 
can  he  constructed  in  any  type  enclo- 
sure, or  even  on  a  breadboard,  but 
watch  out  for  the  AC  input  terminals. 
You  can  build  it  into  the  equipment  in 
which  it  will  he  used.  You  may  also 
eliminate  Tl  by  building  it  into  your  sta- 
tion power  supply,  using  its  power 
transformer  for  a  source  of  low  voltage 
AC  to  the  rectifier/filter  circuits.  How- 
ever, if  the  station  power  supply  incor- 
porates a  bridge  rectifier  this  may  not  he 
possible  because  of  potential  voltage 
differences  between  power  supply 
negative,  and  common  in  this  circuit. 

Be  absolutely  certain  you  observe 
the  polarities  of  diodes  and  filter  ca- 
pacitors, and  double-check  these  be- 
fore applying  power  to  Tl.  A  filler 
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From  D I  ,C  I  Junction 


From  D2.  C2  Junction 


From  transformer  center  t 


From  D3,  C3  Junction 


From  D4,  C4  Junction 


O  J I  +  LV  Rcil 


O  J2  -  LV  Reg. 


O  J 3  Common 


O  J4  +  HVReg 


O  JS  -  HV  Reg 


Fig.  2*  Adding  three -terminal  regulators  to  the  basic  supply  circuit. 


capacitor  connected  backwards  can 
destroy  its  associated  diode,  and  can 
also  explode!  An  incorrectly  installed 
diode  will  apply  reverse  voltage  to  its 
associated  filter  capacitor,  with  similar 
fireworks. 

Also  note  the  connections  to  the 
78LOxx  and  79LOxx  regulators,  which 
are  different  from  each  other,  if  these 
are  needed  in  your  application. 

Although  not  shown  in  Fig,  2.  you  may 
wish  to  bypass  inputs  and  outputs  of  each 
regulator  to  enhance  stability  and  to  elimi- 
nate any  hash  impressed  on  the  DC  volt- 
age rails  hy  the  circuits  being  powered, 
which  could  interfere  with  proper  regula- 
tion. In  this  application,  0. 1  jjF  bypass  ca- 
pacitors should  be  sufficient, 

Remember  to  return  J3  common,  to 
which  the  bypass  capacitors  are  re- 
lumed* to  the  common  in  the  external l\ 
powered  circuit.  Usually  this  will  be  the 
DC  ground,  in  which  case  the  bypass 
capacitors  should  be  returned  to  the 
nearby  chassis  ground,  as  would  J3. 

Although  i he  example  illustrated  in 
this  article  provides  a  nominal  ±9  VDC 
and  ±18  VDC,  which  should  suffice  for 
most  circuits  requiring  a  split  voltage 
supply,  a  center-tapped  secondary  of  24 
VAC  will  produce  nominal  ±1 8  and  ±36 
VDC, 

Caution 

A  transformer  supplying  more  than  12 
VAC  will  produce  peak  voltages  exceed- 
ing the  diode  peak  inverse  voltages  and 
capacitor  working  voltage  of  those  speci- 
fied. In  this  case,  substitute  components 
which  will  withstand  hieher  voltages. 


Because  circuits  requiring  split  volt- 
ages for  proper  operation  draw  onl\ 
a  few  milliamperes  normally,  a  very 
small  and  inexpensive  power  trans- 
former can  be  used  for  TL  A  transformer 
with  a  12  VAC  center-tapped  secondary 
rated  at  100  mA  or  more  should  be  suf- 
ficient. Just  be  sure  the  secondary  is 
center-lapped  if  you  wanl  two  sets  o\ 
split  voltages. 

Here  is  a  rule  of  thumb  which,  if  ap- 
plied in  ever>  case,  will  save  a  lot  of 
problems  in  the  future:  Every  time  a 
supply  voltage  enters  or  exits  an  enclo- 
sure, bypass  inside  the  enclosure,  using 
a  0.001  mF,  0. 1  fiF  and  10  JiF  electro- 
lytic capacitor  in  parallel,  These  capaci- 
tors, acting  in  concert,  will  strip  the  DC 
lines  of  any  hash  generated  within  or 
external  to  each  enclosure. 

Operation 

Check  the  voltages  between  J3  and  all 
output  terminals  before  using  the  supply 
to  power  other  circuits.  Although  it  is 
almost  impossible  to  make  a  wiring  er- 
ror in  a  circuit  this  simple  if  care  is 
taken  lo  correctly  orient  the  diodes  and 
capacitors  with  respect  to  their  polari- 
ties. Murphy  is  always  lurking  nearby. 
So  be  sure  before  you  apply  power. 

If  the  four  voltages  and  polarities 
measured  arc  not  similar  to  ihose  given 
here,  turn  it  off  and  see  what  you've 
done  wrong.  Look  for  poor  solder  con- 
nections and  reversed  polarities.  Re- 
place any  components  installed  in 
reverse  with  new  ones,  just  to  be  sure 
since  they  may  have  been  damaged. 
Feel  the  diodes,  if  thev  are  warm  look 


78LXX 


79LXX 


Om 


Common 


Fig.  3.  Pinoutsfor  the  common  positive  and 
negative  low  current  regulators. 

for  possible  shorts.  The  associated  filter 
capacitor  might  be  leaky  and  need  to  be 
replaced.  Check  also  for  any  shorts  to 
common. 

If  you  do  not  regulate  the  output  volt- 
ages, you  may  notice  that  there  is  a 
slight  difference  between  the  voltage 
levels  in  the  pair  being  used.  This  is 
normal  and  reflects  the  different  current 
requirements  of  the  circuit  being  pow- 
ered. If  the  circuit  functions  correctly 
don't  worry  about  the  voltage  differen- 
tial, which  is  usually  of  no  conse- 
quence. But  if  it  really  bothers  your 
sense  of  perfection,  add  regulators. 

When  adding  regulators,  remember  that 
they  require  head  space — higher  input 
voltages  than  the  desired  output  voltages. 
The  9  VDC  rails  can  be  regulated  to  6 
volts  or  less,  and  the  18  VDC  mils  can  be 
regulated  at  12  volts  or  less,  and  possibly 
even  at  15  volts  in  most  supplies. 

You  may  be  tempted  to  use  zener  di- 
odes as  regulators.  I  don't  recom- 
mended this  because  they  will  cause 
additional  current  drain,  and  the  diode 
and  its  dropping  resistor  have  to 
be  matched  to  the  current  required  by 
ihe  external  circuit.  This  limits  the  uni- 
versality of  uses  for  which  this  power 
supply  was  designed. 


Parts  List 


C1-4      1 ,000  |iF  25W  VDC 

(minimum)  electrolytic 
capacitor 

D1-4     Rectifier  diodes;  1 N4001 
or  equivalent 

J1  -4      Terminals,  your  choice 


T1 


Transformer,  120  VAC 
to  12  VAC  center- 
tapped,  10  mA  or 
greater 


Neueb  shy  die 

Continued  from  page  23 

disappeared.  He  no  longer  needed  his 
glasses  or  cane  and  was  completely  healthy 
and  Looked  years  younger,  much  to  the  be- 
wilderment of  the  doctors  who  followed  and 
documented  his  progress. 

li  may  be  that  the  doctors  at  the  Albert 
Einstein  College  of  Medicine  in  New  York 
have  accidentally  capped  into  this  fountain 
of  youth  in  their  AtDS  research.  They've 
patented  the  process,  as  have  several  other 
hospitals,  but  there's  no  word  in  the  medical 
literature  (or  the  press)  of  these  hospitals  us- 
ing this  blood  purification  system  to  cure 
AIDS.  One  might  wonder  why  the  silence. 
Well*  that  would  be  someone  who  has  not 
done  his  homework  and  read  about  a  long 
string  of  other  remarkable  discoveries 
which  have  been  given  a  similar  treatment 
by  the  medical  industry. 

Are  the  growing  number  of  miracle  cure 
reports  from  people  using  the  Miller 
Bioelectrifier  or  the  Beck  "plant  growth 
stimulator"  true?  Is  this  simple,  inexpen- 
sive, and  fairly  fast  process  really  curing 
virtually  every  cancer  case  it's  been  tried 
on?  Is  it  curing  AIDS?  Lupus,  Lyme  Dis- 
ease, and  a  host  of  other  illnesses?  Is  it  re- 
ally causing  people  to  lose  weight  and  grow 
new  hair?  Is  it  giving  ihem  industrial- 
strength  immune  systems  which  are  able  to 
fight  off  colds,  flu,  and  anything  else  "going 
around?**  That's  what  the  medical  review 
board  reports  arc  showing.  How  soon  will 
we  be  able  to  see  some  research  hospitals 
fight  off  the  pressures  from  the  AMA  and 
give  this  approach  a  rigorous  test  on 
Alzheimer's,  cancer,  osteoporosis,  arthritis, 
diabetes,  and  so  on?  Is  the  Department  of 
Health  totally  anesthetized? 

For  that  matter,  considering  the  potential, 
have  you  heard  one  single  politician  say 
word  one  about  this  medical  discovery? 
They  don't  dare  without  jeopardizing  their 
lobbying  money  from  Ihe  AMA,  the  doctors 
and  nurses  organizations,  the  hospitals,  drug 
manufacturers,  and  the  insurance  industry. 
The  higher  our  medical  costs,  the  bigger  the 
insurance  company  buildings  and  hospitals 
will  grow. 

Why  am  I  not  surprised,  considering  the 
corruption  in  every  industry  I've  gotten  to 
know  personally  or  read  much  about?  The 
amazing  thing  would  be  if  the  $1.5  trillion 
medical  industry  weren't  corrupt. 

Cesspool 

Gee,  1  hate  to  bother  you  about  this,  but 
our  20m  cesspool  on  14,313  is  alive  and 
stinking.  Yest  1  wasted  some  time  listening 
to  one  of  our  biggest  public  advertisements 
for  the  elimination  of  our  hobby.  There  was 
one  old  man  on  there  with  a  strong  signal, 
prattling  on  endlessly  about  showing 
Saddam  Hussein  a  lesson.  He  was  cursing 
freely  and  showed  no  indication  that 
thought  had  contributed  anything  to  his  opin- 
ions.  Other  strong   voices   were   breaking 
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BIOELECTRIFIER 

PLANT  GROWTH  STIMULATOR 
NOW  AVAILABLE  IN  KIT  FORM! 

•  COMPACT  SIZE.  2  4"  X  3,8"  X  1" 

•  ADJUSTABLE  OUTPUT  UP  TO  30 
VOLTS 

•  31 6  STAINLESS  STEEL  ELECTRODES 

•  KIT  INCLUDES  ALL  ELECTRONIC 
COMPONENTS,  ASSEMBLY 
INSTRUCTIONS  AND  PLASTIC 
ENCLOSURE     BATTERY  NOT 
INCLUDED 


-  FOR  MORE  INFORMATION  - 


SEND  SASE  TO: 

SEAG0N  COMPANY 
5541  OAKVILLE  CENTER 
SUITE  215 
ST  LOUIS,  MO  63199-3554 
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40  YEARS  01=  QUALITY  ArfTENNAS 
SKYMASTER  H.F  KITS  FROM  5275,95 
PRE-TUNED  H,  F.  QUADS  FROM  $379,95 
Quad  Antennas  From  2  Through  40  Meters 
"^2  METER  4  EL.  PRE-TUNED  £44.95  +  $7.00  SAH 
6  METER  2  EL.  PRE-TUNED  569  35  *S1 5.00  S&H 

BE&l   PRIMS  ON  DOUBLE  a  RAIDED  "DAC^OPI"  ftNTEfl  N  A..BQK 

visit  our  new  web  site  http://www.cubex.com 

Write  Or  Call  For  Free  Catalog 
2761  SATURN  ST.  "E"  SREA  CA  92621 
(714)  577^9009  FAX  (714)  577-9124 
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HamCall1"  CD-ROM 

U~$i  &  International  -  Over  1,362,000  listings 


Th*  Haw  October  1 906  edition 
t*  now  ivaii*bl«!   Over  140,000 
nawrupdatad  Intimations'  Listings. 


HamCaU 


it  "> 


The  KamCafl  CD-ROM  allows  you  to    «««-* 
look  up  ow  1 .362.000  caftsigne  from      v 
ail  over  the  work)    The  same  CD  works  in 
DOS.  Windows  3.K,  Windows  95,  and  Macintosh. 

On  a  PC  running  Windows  Of  DOS,  you  can  look  up 
hams  by  call,  name,  address,  city,  stale,  ZIP.  call  sign 
suffix,  and  county.  PC's  can  also  view  photographs, 
EDIT  records,  and  calculate  BEAM  HEADING  and 
DISTANCE,  Macs  can  retreive  by  call  last  name,  and 
ZIP,  and  now  view  photos. 
-Supported  by  many  BBS  systems  and  logging 

programs. 
•Displays  laitiude/longrtude  for  most  countries  based  on 

city  or  town  for  greater  accuracy. 
♦Calculates  beam  heading  and  distance  from  your 

home  QTH  eutomatcally. 
-Prints  standard  1-up  labels  for  QSL  cards 

Also  on  HamCal  are  over  130,000  cross  references 
from  ofaj  to  new  ca«s.  over  3.000  photographs,  over 
16.000  B-fliai'  addresses,  and  much,  much  more.  We 
will  publish  your  PHOTO  or  QSL  can)  tor  free,  rust  send 
it  along  with  a  signed  permission  sfrp  stowing  us  to  use 
it  in  our  products  Pnce  remains  $5000  plus  $5-00 
shipping  U  S  and  $6.00  international  shipping. 
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HFx  from  Pacific  Sierra  Research 

Corporation 

New  propagation  forecasting  software. 


Richard  Lutaash  N1VXW 
r1ubash@poGO,mvxom 

As  I  start  writing  this  review  it  has 
been  36  days  without  a  single  spot 
being  sighted  on  the  face  of  the  sun.  The 
last  Lime  old  Sol  had  such  a  long  period 
without  blemishes  was  1944.  two  years 
before  I  was  born.  We  are  indeed  in  the 
midst  of  the  solar  doldrums.  At  a  time 
like  this,  a  little  magic  or  a  crystal  ball 
sure  would  come  in  handy — just  that  ex- 
tra edge  so  you  could  find  that  lone  DX 
station  up  on  20  meters  thai  hasn't 
shown  up  on  the  cluster.  With  so  many 
bands  and  so  lillle  lime,  it  sure  would  be 
nice  to  know  where  io  look.  Or  maybe 
you  have  a  buddy  in  Shiprock,  New 
Mexico,  ;ind  would  like  to  set  up  a  sked 
on  17  meters  bui  due  to  low  flux  levels 
haven't  been  very  successful.  Well,  what 


you  need  is  some  good  propagation  soft- 
ware for  that  computer  sitting  on  your 
bench  waiting  to  log  a  contact. 

Pacific  Sierra  Research  Corporation, 
out  of  Santa  Monica,  California,  thinks 
they  may  have  the  answer  for  you  with 
their  new  propagation  forecasting  soft- 
ware, HFx,  1  know,  you  think  "propa- 
gallon  software"  and  your  mind 
pictures  arcane  DOS  programs  that 
governments  use  to  find  out  just  when 
to  flood  an  unsuspecting  country  with 
shortwave  broadcasts  or  get  (hat  super- 
secret  message  through.  There  are  a 
number  of  these  programs  floating 
around  and  the  key  phrase  for  ihem  is 
not  intuitive.  Well,  HFx  is  a  Whuimvs- 
based  application  that  ts  designed 
around  the  concept  of  poim -anil-click. 
Out  of  the  box  1  found  myself  being 
able  to  play  around  with  HFx,  though 
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Fig.  lb.  Spherical  global  view  t*j  Maximum 
Usable  Frequencies  for  transmitter  location, 
date  and  time*  This  view  can  he  rotated  on 
either  axis. 

if  s  Hue  power  can't  be  unleashed  until 
you  read  the  well-written  manual, 

What  is  HFx? 

Wx  is  a  powerful  HF  propagation 
tool  that  calculates  ionospheric 
skswave  signal  strength  from  2  id  3d 
MHz.  HFx  uses  a  very  intuitive 
graphical  user  interface  that  heavily 
supports  point-and-click  and  bases  its 
operation  on  virtual-ravtrace  algo- 
rithms developed  by  ITS  and  CCIR 
over  the  last  30  years.  The  software 
creates  three  distinct  output  models 
designed  around  user  input  of: 

The  geographic  position  of  both 

transmitter  and  receiver 
Emission  power  and  antenna 

characteristics 
Date  and  time 
Propagation  path  (long  or 

short) 
Solar  flux  or  sun  spot  number 

and  K  index 
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^  K 

Fig.  2.  Highest  Fossible  Frequency.  Maxi- 
mum Usable  Frequency  and  Optimum  Traf- 
fic Frequency  planed  between  transmitter 
and  receiver  for  a  24-hour  period. 

After  you  inpul  ihe  above  informa- 
tion via  dialog  boxes  or  by  point  and 
click  on  a  world  map,  HFx  will  give 
you  the  following  models; 

•Global  MUF,  which  is  displayed 
by  user  choice  on  a  Hal  or  spherical 
world  map  that  can  be  configured  for 
Highest  Possible  Frequency,  Maximum 
Usable  Frequency  or  Optimum  Traffic 
Frequency,  iSee  Figs,  la  and  lb.) 

•Temporal  MUF,  which  consists  of  a 
24-hour  graph  plotted  for  a  path  be- 
tween l he  transmitting  station  and  re- 
ceiving station  with  frequency  versus 
UTC  time  for  Highest  Possible  Fre- 
quency, Maximum  Usable  Frequency 
or  Optimum  Traffic  Frequency,  (See 
Fig-  2.) 

•Hop  Mode,  which  provides  both  a 
graphic  representation  of  the  hop  path 
between  transmitter  and  receiver,  and 


Fig.  3.  Hop  path  far  transmitter  and  receiver 
on  40  meters  at  1200  UTC. 
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a  plot  of  availability  and  signal-lo- 
noise  ratio  for  the  HF  amateur  bands 
80-10  meters  during  a  24-hour  period. 
(See  Figs,  3, 4  and  5.) 

HFx  system  requirements  are  a  little 
more  robust  than  the  typical  hamfest 
junker  PC,  but  with  many  hams 
upgrading  their  systems  running  it 
should  not  prove  too  great  a  challenge. 
Minimum  configuration  is: 

386-based  PC 

Windows  3.1  or  higher,  including 

Windows  95 
Hard  drive  with  6  megabytes  of  free 

space 
3.5"  floppy  drive 
4  megabytes  of  free  RAM 
Mouse 
SVGA  monitor  set  to  256  colors  at 

640  x  480 


"HFx  is  a  powerful  HF 

propagation  tool  that 

calculates  ionospheric 

sky  wave  signal  strength 

from  2  to  30  MHz.n 


Operation 

The  main  operational  window  con- 
sists of  a  world  map  and  two  tool  bars 
which  provide  access  fco  all  of  the  fea- 
tures incorporated  in  HFx  (see  Fig.  6). 
The  map  can  he  configured  to  show 
transmitting  and  receiving  station 
placement,  solar  position,  major  world 
cities,  great  circte  path  between  Tx 
and  Rx.  auroral  boundaries  based  on 
geomagnetic  activity  and  day/night 
terminator.  The  window  can  be  resized 
via  the  mouse  and  the  world  view  will 
automatically  resize  to  the  new  win- 
dow position  with  no  need  for  scroll- 
ing. The  system  comes  with  an 
extensive  online  help  ss  Mem  thai 
mimics  the  well- written  and  illustrated 
manual.  Political  and  state  boundaries 
are  not  shown  on  the  world  map  but 
dialog  boxes  allow  entry  via  a 
scrollable  list  of  call  prefixes  so  that 
placing  the  transmitter  and  receiver 
can  be  accomplished  without  the  aid  of 
a  world  atlas. 

After  playing  with  HFx  for  a  few 
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Fig,  4.  Hop  mode  availability  for  transmitter 
and  receiver  on  40  meters  over  a  24-hour 
period. 

hours  you  can  enter  data  and  gel  re- 
sults in  a  matter  of  seconds,  and  it  be- 
comes fun  to  see  what  the  software 
says  about  the  possibilities  for  the 
QSO  you  are  currently  having,  1  de- 
cided to  give  HFx  a  shakedown  by 
comparing  its  predictions  with  the  ac- 
tual contacts  being  made  during  the 
'96  CQ WW  RTTY  and  CQWW  SSB 
contests,  1  decided  to  not  only  test  it 
against  stations  that  I  heard  from  my 
QTH  but  also  against  station  sightings 
thai  came  in  on  the  DX  cluster  during 
the  contest.  I  was  able  to  set  up  the 
transmit  locations  on  cluster  spots  us- 
ing the  latitude  and  longitude  informa- 
tion from  a  eallsign  CD  ROM,  and 
used  the  scrollable  list  of  eallsign  pre- 
fixes on  HFx  for  the  DX  station  loca- 
tion. In  addition,  I  used  HFx  to  set  up 
a  number  of  skeds  with  stations  here 
in  the  US  based  on  optimal  times 
predicted  by  the  software. 
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Fig.  5.  Signal-to-noise  ratio  for  transmitter 
and  receiver  on  40  meters  over  a  24 -hour 


period. 
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Fig,  d,  Mtf//i  screen,  showing  transmitting  and  receiving  station  placement,  solar  position,  major 
world  cities,  great  circle  path  between  Tx  and  Rx.  auroral  boundaries  based  on  geomagnetic 
activity  and  day/night  terminator.  These  items  may  be  turned  on  or  off  at  user  s  discretion. 


Conclusions 

The  results  of  my  unofficial  field 
testing  were  quite  amazing.  HFx  was 
able  to  predict  that  communication 
should  have  been  possible  for  recorded 
DX  spots  the  vast  majority  of  the  time. 
In  many  cases,  HFx  showed  a  small 
window  of  opportunity  at  the  Maxi- 
mum   Usable    Frequency    and,    sure 


"/  do  like  technology  and,  like 

most  hams,  I  love  toys;  HFx 

fits  both  requirements." 

enough,  spots  would  start  showing  up 
on  the  cluster.  I  also  checked  HFx 
against  my  station  log  randomly  over  a 
period  of  about  six  months  and  the 
vast  majority  of  contacts  fell  within 
the  plotted  window  of  opportunity.  I 
found  the  hop  mode  to  be  quite  educa- 
tional in  that  it  gave  a  graphic  repre- 
sentation of  the  signal  path, 
availability  and  signal-to-noise  ratio. 

I  enjoyed  using  HFx.  I  don't  have  a 
"big  gun"  station  and  probably  never 
will,  but  I  do  like  technology  and,  like 
most  hams,  I  love  toys.  HFx  fits  both 
requirements.  I  would  like  to  see  the 
next  release  of  the  software  include  a 
display  of  Lowest  Possible  Frequency 
and  possibly  dynamic  real-time  entry 
of  the  time  at  the  transmit  location* 


but  for  now  1  think  the  folks  at  Pa- 
cific Sierra  Research  Corporation 
have  a  winner. 

Although  it  would  take  a  serious 
amount  of  research  with  both  transmit 
and  receive  stations  available  at  differ- 
ent times,  places,  limes  of  the  year, 
and  solar  conditions  to  thoroughly  test 
out  any  propagation  software,  I  found 
the  results  that  HFx  produced  for  both 
my  contesting  experiment  and  setting 
up  skeds  to  be  quite  impressive.  One 


should  understand  that  any  propaga- 
tion program  just  collates  past  statisti- 
cal data  in  the  hope  of  applying  it  to 
the  future,  which  is  never  entirely  pre- 
dictable. Using  propagation  software 
does,  however,  give  one  a  place  to  start 
when  turning  on  the  rig  and  wondering 
where  that  DX  might  be  lurking  or 
when  the  best  time  is  to  call  that  friend 
on  the  other  side  of  the  country.  The 
liule  bit  of  magic  that  a  program  like 
HFx  can  perform  sure  can't  hurt,  and, 
after  all,  doesn't  amateur  radio  involve 
just  a  little  bit  of  magic? 

Availability 

HFx  is  priced  at  $129.  If  you  are  on 
the  Internet  you  can  get  product  infor- 
mation, order  HFx  or  download  a 
demo  copy  of  HFx  at:  <http;// 
www.psrvxom/hfx/>.  Or,  contact  the 
company  directly:  Pacific  Sierra  Re- 
search Corporation,  2901  28 th  St., 
Santa  Monica  CA  90405-2938;  (800) 
820-4PSR,  (310)  314-2300  outside 
US  and  Canada, 
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POWER 


12W2.0  Amp  Hours  of  dependable 
power,  in  a  convenient  soft  case. 
Simply  insert  the  cigarette  adapter 
plug  normally  used  in  your  car's 
lighter  to  instead  plug  into  the 
POWER  POCKET.  The  POWER 

POCKET  provides  hours  of  extended  talk  time,  up  to  6  times 

longer  than  standard  battery  packs! 

•  Emergencies  -  Spedal  Events  -  Search  &  Rescue  -  Hiking  - 
Cycling  -  Hamfesls  -  Field  Day  -  Etc, 

Compact  slim  design  that  is  light  weight, 
only  30  ozs.,  with  a  belt  loop  and  shoulder 
strap  included. 

110V  Wall  Charger  included.  Charge  rate: 
6-B  hours  from  complete  discharge. 

Sealed  lead  acid  case,  can  be  recharged  to 
100%  without  memory  effect  ol  NiCads, 


Without 
power,  your 
HI  is  useless. 
Bant  be 


POCKET 


caught  with- 
out 3  POWER 
POCKET  whan 
you  need  it 

most 
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Ths  POWER  POCKET  is  available  Horn  most 
major  Amateur  Radip  Dealers,  ur  contact 

NCG  COMPANY 

1275  It  Grove  Street 
Anaheim,  C  A  92805 

{800}  362-261 1 
(774)630-4541 
Fax  (714)  630-7024 
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Here's  what  people  ere  saying  about  the  best  propagation  software  available: 


This  is  a  cool  product!  -  Ham  Radio  Online 

HFi  will  become  a  powerful  force  in  ihe  field  of  HF- propagation 

prediction  and  analysis.  —  QST 

HFs  figures  among  the  most  complete  and  best  developed 
prediction  software  tools.  -  Megahertz 

Very  intuitive  and  visual  ,  ,  >  easy  to  understand!  -  CQ  (Japan) 

Its  uncanny  how  accurate  (HFx)  is!  -  N9VHW 


Check  out  our  web  site  for  more 
information.  Take  the  guided 
tour  or  download  a  demo  copy 
and  try  it  out  yourself! 

http:!Iwww>p$rih  com/fjfx/ 


« 


For  more  inl urination  or  ro 
order,  call  or  write  us  at: 

HFi-73 

Pacific- Sierra  Research  Corpora  on 

2901  2Srh  Srrect.  Suite  300 

Santa  Monica,  CA  90405-2938,  USA 

1 -80Q-820-4PSR 
FAX:  310-314^2323 
Outside  rhelLS.  &  Canada: 

^10^314-2300 

E-mail:  h&%mgarc@*psrv.com 

Visa  and  MasterCard  accepted 
SI 29.00  postpaid  woddwide 
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73  Review 


Number  40  on  your  Feedback  card 


MultiFAX®AM/FM 

WEFAX  Demodulator 

Fine-timing  a  satellite  tracking  system. 


Larry  R.  Anton  uk  WB9RRT 
P.O,  Box  452 
Marlborough  NH  03455 


had  speni  the  last  several  weekends 
working  on  my  overall  weather  satellite 
Automatic  Picture  Transmission  (APT)  re- 
eeiving  system.  My  Hanuronics  R 139  was 
buili  and  working  well-  The  Woodhouse 
Communications  Turnstile  antenna  was 
assembled  and  mounted  on  a  iripod  on  the 
roof,  along  with  m>  LNG-137  prcamp.  1 
was  receiving  weather  satellite  transmis- 
sions  left  and  righL  Unfortunately  most  of 
the  passes  I  received  were  coming  in  to- 
tally randomly.  I  was  simply  recording  ev- 
erything thai  came  in.  and  laboriously 
sorting  through  the  pile  later  This  worked, 
but  it  kxik  several  minutes  to  watch  each 
image  paint  itself  on  the  screen  only  to 
find  out.  in  some  eases,  thai  it  was  a  totally 


uninteresting  shot  of  some  clouds  out  over 
ihe  ocean.  Since  1  was  primarily  interested 
in  the  weather  occurring  in  my  own  gen- 
eral vicinity  I  found  that  I  was  wasting  an 
awful  lot  of  time.  It  was  time  to  do  some 
homework  on  my  new  demodulator 

I  purchased  my  demodulator  based  on 
recommendations  from  a  couple  of  know  l- 
edseablc  friends,  rather  than  on  mv  own 
understanding.  Once  I  had  m>  weather  re- 
ceiver up  and  running  well  enough  to  hear 
an> thing.  I  fired  up  the  demodulator  and 
learned  enough  about  it  to  demodulate  pic- 
tures, Then  I  went  back  to  improving  my 
antenna  installation.  Now  that  the  antenna 
was  installed  I  had  lime  to  fine-tune  the 
final  part  of  the  system. 

My  demodulator  was  the  external 
demodulator  unit  from  MultiFAX®  This 
demodulator  works  in  conjunction  with 
MultiFAX's  MFMAP  Version  7  software, 
providing  a  means  to  decode  several  types 


Ground  Station: 


Subsatellite  Point  I      [Paused]      Ground  Station: 
Altitude:    805  Km  (Lat:  +35.011  Lmi:   -80.296) 

Ut  (+=N,  -=S):   +40,065*  Azimuth:   4-68-664" 

Lon  <+=E,  -=U):   -53,082*  E legation:    +5.833" 

Time  until  satellite  post  ion  matches  screen  display:   *0?:13:57 
hilamit   lfJ:to*rcfle  fast  forward   trl : refresh  screen   tajialarm 


Photo  A.  MFMAP?  provides  a  real-time  graphical  display  as  it  plots  satellite  locations, 
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o\  weather  satellite  images,  I  was  new  to 
the  satellite  image  business,  and  wasn't 
.sure  exactly  what  I  might  be  wanting  to 
decode — cither  right  now.  or  in  a  year  or 
two.  The  MultiFAX  tinii  supported 
NOAA.  Meteor,  GOES.  Meteorsat  and  HF 
WEFAX.  I  had  also  chosen  the  MultiFAX 
because  it  comes  in  an  external  version — I 
didn't  have  to  tear  my  PC  apart  to  install  a 
card,  and  1  could  easily  use  the  external 
unit  with  my  laptop.  (Of  course,  the 
MultiFAX  dues  come  in  a  PC  card  model 
tor  the  diehardsj  The  MultiFAX  hooked 
up  via  the  PC's  printer  port  for  full  parallel 
data  operation.  I  knew  that  some  units  only 
used  the  serial  port  which  limited  their 
overall  data  throughput.  (I  had  certainly 
learned  this  with  my  experiences  whh 
the  home-brew,  shareware-supported  de- 
modulators.) Another  necessity  was  the 
ability  to  record  satellites  unattended — I 
certainly  couldn't  be  home  to  fire  the  soft- 
ware up  in  the  middle  of  the  day. 

What  little  knowledge  I  accumulated 
had  easily  taken  me  to  the  point  where  I 
could  decode  and  display  images,  The  in- 
stallation of  the  unit  itself  and  the 
MFMAP7  software  was  a  cinch— just 
plug  the  box  into  your  computer  with  the 
supplied  cable,  copy  the  files  from  the 
disk,  mid  hit  the  road.  MFMAP7  lakes  up 
about  S(K)  kilobytes  on  your  hard  drive, 
but  you'll  need  about  4MB  total  available 
space.  A  complete  satellite  pass  gets  "re- 
corded" to  the  hard  drive  in  real  lime,  and 
lakes  as  much  as  3.5  M  per  image!  About 
the  time  1  decided  I  needed  lo  learn  more 
ahoul  the  MultiFAX  unit  I  also  found  out  I 
needed  to  do  something  about  the  couple 
of  do/en  3.5  MB  files  on  my  bard  disk — 
things  were  getting  pretty  crowded! 

I  J sing  it?  Simple! 

At  this  point  I  decided  to  read  the 
manual,  which,  in  retmspccl,  was  not  a 


bad  move  and  perhaps  should  have  been 
attempted  earlier  on  in  the  game.  To  begin 
with,  I  found  that  there  was  no  reason  to 
save  all  of  those  fat  files  on  my  hard  drive. 
The  MultiFAX  software  uses  three  main 
types  of  files.  The  first  type  is  a  Picture 
file.  This  file  is  a  complete  data  recording 
of  the  entine  satellite  passt  and  is  the  3,5 
MB  file  discussed  earlier  This  file  is  re- 
corded  from  the  pass,  or  the  tape  recording 
of  the  pass,  and  stored  to  disk.  Once 
stored,  the  image  is  called  up  using  the 
Display  menu  of  the  program.  The  display 
menu  lets  you  zoom  in  and  out,  invert  the 
image,  change  the  brightness  and  contrast, 
and  perform  various  types  of  image  en- 
hancement. Once  the  image  is  modified  to 
provide  the  best  picture,  you  can  save  it  as 
a  View  file,  A  View  file  is  saved  in  binary 
format,  and  consists  only  of  the  interesting 
information  cropped  from  a  Picture  file. 
This  lets  you  save  just  the  valuable  infor- 
mation from  each  image,  and  not  use  up 
disk  space  with  useless  images.  The  third 
file  format  is  the  common  .GIF  format.  Ei- 
ther the  View  or  Picture  screen  lets  you 
output  the  image  to  a  .GIF  file  that  can  be 
easily  used  in  desktop  publishing  pro- 
grams or  printed  out. 

Once  I  determined  that  there  was  no 
need  to  be  hoarding  those  huge  Picture 
files,  the  process  became  much  simpler  To 
record  a  file,  you  simply  select  the  Record 
option  from  the  Main  Menu.  This  lets  you 
give  a  filename  to  the  image  you  are  about 
to  record.  At  this  point  MFMAP7  displays 
a  graphic  signal  level  meter.  This  would 
mote  accurately  be  called  an  on-screen  os- 
cilloscope. The  meter  is  a  display  that 
shows  the  relative  "brightness"  level  of  the 
received  signal  for  its  entire  trace  across 
the  screen.  A  too  dark  signal  will  be  seen 
as  compressed  near  the  bottom  of  the  dis- 
play, while  an  overly  white  image  will  be 
seen  crowded  near  the  top  of  the  display. 
It's  a  simple  matter  to  adjust  the  output 
control  of  the  MultiFAX  unit  to  correct  the 
image,  providing  a  proper  range  of  con- 
trast for  the  image — -before  you  even  start 
recording,  Once  the  contrast  is  adjusted 
you  simply  hit  any  key,  and  the  MultiFAX 
goes  into  AutoStart  mode.  This  mode  syn- 
chronizes on  the  left  edge  of  the  image,  so 
the  recording  will  start  at  the  proper  time 
to  create  the  image  properly  aligned  with 
the  screen.  (Of  course,  if  for  some  reason 
the  signal  is  lost  and  the  image  starts  re- 
cording with  the  edge  going  down  the 
middle  of  screen,  the  situation  is  easily 


corrected  once  in  the  Display  menu.)  As 
the  unit  records,  the  image  is  traced  out  to 
the  screen  a  line  at  a  time,  over  the  next 
several  minutes.  A  keystroke  stops  the  re- 
cording, saving  as  much  of  the  image  as 
has  been  recorded  up  to  that  point. 

The  recorded  image  is  then  called  back 
up  in  the  Display  menu.  This  menu  allows 
zooming  in  and  out,  inversion  of  the  im- 
age, changing  of  the  brightness  and  con- 
trast, false  colorization,  and  a  variety  of 
other  functions.  A  section  of  a  Picture  is 
saved  as  a  View,  which  takes  up  only  a  few 
hundred  kilobytes  of  disk  space. 

Scheduling  the  recording 

After  the  novelty  of  satellite  imaging 
wears  off,  you'll  find  yourself  not  neces- 
sarily wanting  to  record  every  single 
bird  that  passes  within  earshot.  You  MI 
probably  want  to  tailor  your  recordings 
to  capture  just  passes  that  go  right  over 
your  location,  or  perhaps  you  want  to 
capture  all  the  images  you  can — but  just 
in  the  three  hours  before  Saturday's  ball 
game,  In  this  case,  the  Record  menu 
offers  a  limed  function  that  will  start  re- 
cording a  single  image  at  a  specific  time, 
based  on  your  computer's  clock.  In  addi- 
tion to  this  "wait  until  recording**  mode, 
MFMAP7  also  includes  a  utility  that  al- 
lows use  of  a  separate  schedule  file,  and 
will  call  the  Record  module  at  specific 
times.  Using  the  feature  you  can  record 
up  to  200  passes  automatically — as  long 
as  you  have  about  700  MB  of  space 
available  on  your  hard  drive! 

But  how  do  you  know  when  the  satel- 
lites will  be  coming  over  so  you  can  set 
the  timer  properly?  Luckily,  MFMAP7 
has  a  built-in  satellite  tracking  function. 
This  uses  a  graphical  display  that  shows 
a  world  map,  and  traces  the  path  and 
footprint  of  each  of  the  satellites.  This 
display  works  in  both  real  and  acceler- 
ated time,  so  it  is  very  easy  to  see  what 
will  be  visible  from  your  location  for  the 
rest  of  the  day.  The  software  even  tells  you 
the  number  of  hours  to  wait  until  the  next 
pass  of  the  selected  satellite.  Of  course,  as 
with  all  tracking  programs,  you1 11  need  to 
download  the  Keplerian  elements  on  a 
regular  basis  so  the  program  can  fine-tune 
itself.  These  are  available  from  the 
MultiFAX  BBS  or  via  the  Internet.  The 
satellite  tracking  feature  of  MFMAP7  sup- 
ports the  Kansas  City  Tracker  system, 
meaning  you  can  have  the  software  auto- 
matically adjust  your  antennas  for  you  as 
the  satellite  passes  over. 


Once  you  have  the  proper  images  re- 
corded, the  MultiFAX  software  supports 
grid  and  map  functions  that  allow  the  user 
to  overlay  latitude  and  longitude  lines,  as 
well  as  map  information.  More  advanced 
"frosting  on  the  cake11  features  include  the 
ability  to  create  pseudo  three-dimensional 
images,  colorizaiion  based  on  tempera- 
tures, infra-red  optimization  to  allow  tem- 
perature data  to  be  read  directly  from  an 
image,  and  even  animation.  (Yes,  you  can 
produce  your  own  moving  cloud  images 
just  like  on  the  six-o'clock  news!) 

The  MultiFAX  WEFAX  Demodulator, 
combined  with  the  Hamlronics  R139  re- 
ceiver, and  the  Woodhouse  Turnstile  an- 
tenna, has  proved  to  be  a  very  satisfactory 
weather  monitoring  station.  However, 
even  with  all  the  resources  available,  in- 
cluding one's  own  "eye-in-the-sky  "  I  still 
find  myself  occasionally  getting  out- 
smarted by  the  weather.  I  suppose  this  is 
simply  Nature  piuving  that  she's  superior  to 
technology;  and  may  never  change.  Until  it 
does,  I  still  keep  an  umbrella  in  the  trunk.  For 
more  details  contact:  MultiFAX®,  321  Mason 
Road  Fairpoit  NY  14450;  Telephone  (716) 
425-8759;  FAX  (716)  223-6198;  BBS  (716) 
425-8759. 


CAPTURE  IMAGES  LIKE  THIS  DIRECTLY 
FROM  SPACE  ON  YOUR  PC! 


U  Interna!  Systems  and 
Portable,  External  (Parallel 
Port)  Systems  Available  tor 
IBM  Compatibtet 

U  Capture  FuO  S*!e**!e 
Resolution  (ZTlAiei  *«*i 
NOAA  SateKtef')  with  Either 
System 

U  PraFessionaJ  Sort  warn  ws\h 

'Point  and  Click*  User  inter- 
face, Mouse  Support,  Satel- 
lite Tracking,  Zoom,  GIF  and 
Binary  Qui  put,  Falsi*  Colrjrtza- 
twn.  Printer  Support.  Grid- 
ding.  IR  Tempera  lure  Calibra- 
tion. Animation  Much  More... 

U  PLL  Circuity  Automatcaiy 
Provides  Ruter  Straight  Im- 
ages  No  CornpEcaiedT 

Sellings  Required 

J  Simple  Amenna  Used  lor 
NOAA  and  Meteor  Satellites 
NO  Dish  Required, 


Q  SVGA  lo  1C24x76Bx256 


O  Receive  High  Resoiuittn 
Images  from  NOAA  Meteor 
(Russu).  GOES,  and  Mateo 
sat  Saislites  and  HF  Fax 

□  Receivers,  Antennas 
Downconverters,  and  Feed- 
horns  also  Available  Sepa- 
rately or  m  Complete  Sys- 
tem* 

□  Internal  Demodulator  wilh 
Software  only  $289.   Uu\t.\- 
FAX  Programmable  Satellite 
Receiver  JustS249p 

Zl  Dovwiload  the  above  and 
dozen*  of"  other  images  (ai 
well  as  soflswfB  and  current 
artxtal  elements  |i  from  the 
MutoFAX  BBS  716-4J5-#7W 
(after  5PM  EST.  BN  1.28  8 
KB.  Mo  charge;    Cat.  Write, 
or  Fax  for  Complete  informa- 


A4wMi*2I?A  V®    32t  Mason  Road 
lVlUllir/lj\        Fairport.  NY  14450 

7 J 6-425-8759  Fax:71 6-223-61 98  BBS :7 J 6-425*8759 
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An  Enhanced  Automatic  Voltage 

Controller 


Moke  this  project  even  more  useful 


Sam  Ulbing  N4UAU 

5200  NW  43rd  St. 

Suite  102-177 

Gainesville  FL  32606 

E-mail:  n4uau@afn.org 


Hy   to    read    all    the   projects    pub- 
lished   in    the    amateur   radio    litera- 

turc,  especially  those  in  73    and  QST. 

There  are  many  neat  ideas  in  these  articles 
and  sometimes  if  I  find  a  project  I  can  use  in 
mv  shack.  Ill  build  it  Even  if  I  don't  build 


the  project,  it  is  fun  10  see  the  different  solu- 
tions people  offer  to  solve  :i  problem.  1  have 
learned  a  lot  about  electronics  just  trying  to 
understand  how  the  different  designs  work. 
and  I  like  to  design  projects  myselt  so  I  am 
alv\  a\  s  looking  at  a  project  to  see  if  I  can 


think  of  a  different  (and  possibly  better) 
way* 

I  recently  read  "Automatic  \i>Itage  Con- 
troller" (73*  August  1996),  It  seemed  like  a 
great  project  and  was  one  I  wanted  to  build,  I 
have  had  firsthand  experience  with  voltage 


Fig.  /.  Schematic  for  the  modified  Tiny  Tic-Tac  Tester  (lefti  with  the  enhanced  voltage  controller  (right) 
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Photo  A.  Enhanced  Automatic  Voltage 
Controller  with  remaining  40  amp  relay, 

out-of-raiige  problems.  I  use  an  IC-735  on 
my  sailboat  when  I  cruise,  and  like  all  sailors, 
I  never  seem  to  keep  my  batteries  fully 
chafed  One  day  when  transmitting,  the  rig 
just  shut  itself  down.  Eventually  I  got  it  re- 
started but  it  was  not  the  same.  Evidently  the 
low  voltage  had  ruined  one  of  the  ICs  in  it. 
That  turned  out  to  be  a  $100  learning  experi- 
ence, Is  it  any  wonder  I  was  interested  in  this 
project? 

Enhancements  to  the  AVC 

After  thinking  about  the  project  for  a  few 
days,  1  decided  I  wanted  to  enhance  it.  The 
project  shown  uses  zener  diodes  to  set  the  up- 
per and  lower  voltage  control  levels,  which 
works  fine  but  doesn't  let  you  see  what  the 
actual  voltage  is  during  operation.  You  may 
recall  I  wrote  a  project  article  for  73  in  March 
1996  (t£The  Tiny  Tic-Tac  Tester")  that  was 
based  on  an  LM3914,  which  accurately  dis- 
plays voltages.  I  wanted  to  add  this  feature 
and  use  it  to  control  the  relays  as  well. 

Another  feature  I  thought  might  be  useful 
was  latching  relays.  Low  voltage  often  occurs 
when  you  are  transmitting,  When  you  stop 
transmitting,  the  load  decreases  and  the  volt- 
age increases.  With  the  original  design,  the 
AVC  would  turn  on  again;  indeed,  it  seems 
possible  that  the  relays  would  chatter  on  and 
off.  I  wanted  to  have  those  relays  trip  and  stay 
tripped  until  I  was  able  to  correct  the  problem. 

Finally,  I  wanted  to  eliminate  as  many 
of  those  mechanical  relays  as  possible  and 
use  electronic  relays.  My  enhancement 
eliminates  two  of  the  three  relays. 

The  design 

Fig*  1  shows  my  enhanced  controller  sche- 
matic. I  have  drawn  it  in  two  parts.  The  left- 
hand  side  is  the  same  circuit  used  in  "The 
Tiny Tic-Tkc Tester"  with  Rl,  R2  and  R3  set 
for  a  voltage  range  of  11.4  to  15.0  volts.  A 
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CELLULAR  BATTERIES 


Wholesale  and  Retail  Sales 


Falkner  Enterprises 
of  America,  Inc. 

The  Source  of  Batteries  for  Cellular  Phones 
Lithium  Ion,  Metal  Hydride,  and  Ni-Cad  Batteries 

Available  for  Motorola,  NEC,  Nokia,  OKI  and  Others 


14794  Terminal  Circle 
Ottumwa,  IA  52501 
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PHONE:  515-683-7621 
FAX:  515-683-7631 
il:  FEAINC@SE-IOWA.NET 
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INDIANA  HAMFEST 

&  Computer  Show 


Sunday,  March  9, 1997 

Indiana  State  Fairgrounds 
Indianapolis,  Indiana 

Open  at  8:00  a.m. 

*AU  Indoors  *  Paved  Parking  Lots  *  Forums  *  Over  500  Tables 
*  Many  Nationally  Advertised  Commercial  Dealers  *  Flea  Market 

Talk-in  on  the  K9PYI  Repeater  147.060  MHz 

Come  &  enjoy  a  show  by  our  "Quality"  dealers! 

hor  Tables:  SASElo:  Deanne  Martin  N9TEJ,  307.5  N.  Sycamore,  Martinsville,  JN  46151,  (317)  342^1307 
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Kepro  Circuit  Systems,  Inc. 

Kepro  Circuit  Systems,  Inc. 
314-343-1630  in  St.  Louis 


With  Kepro! 

To  make  your  own  prototype  printed  circuit 
boards,  call  Kepro  -  for  your  FREE  "How  to 
Make  a  Printed  Circuit  Board"  booklet. 

For  our  catalog  of  products  and  services,  or 
our  easy  step-by-step  "How  To"  booklet,  call: 

800-325-3878 


630  Axminister  Drive 
800-325-3878 


Fenton,  M0  63026-2992 
FAX  314-343-0668 
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Fig.  2.  Modification  for  dot  mode  display. 
Conned  Tl  as  shown.  Noie:  Rll  U  not  used. 

complete  description  of  this  circuit  is  given  in 
the  original  article.  Briefly  the  supply  voltage 
is  divided  down  by  R4  and  R5  and  fed  to  pin 
5  of  the  LM3914  Rl,  R2  and  R3  are  used 
with  the  onboard  voltage  reference  to  set  the 
low  voltage  limit  at  pin  4  and  high  voltage 
limit  at  pin  6. 1  tied  pin  9  in  V+  to  get  a  bar 
mode  display  for  this  project.  When  the  sup- 
ply voltage  is  less  than  1 1 .4  volts,  all  LEDs 
are  oil  As  the  voltage  rises  from  1 1 .4  to  1 5 
volts  LEDs  turn  on  from  left  to  right.  The 
higher  the  voltage  the  more  LEDs  are  on  unti  I 
at  1 5  volts  all  the  LEDs  are  on.  With  1  %  re- 
sistors for  Rl  and  R2,  this  is  an  accurate  ex- 
panded scale  voltmeter.  I  set  R3  for  im  LED 
current  of  about  4  mA  to  limit  the  power  that 
LM3914  would  have  to  dissipate.  It  would,  of 
course,  he  possible  to  use  the  dot  mode  in- 
stead of  the  bar  mode,  requiring  only  a  small 
design  change  for  the  low  voltage  input  (see 
"Alternative  Circuits"  below). 

While  an  LED  voltmeter  may  seem  obso- 
lete when  fancy  digital  voltmeters  arc  readily 
available  on  the  surplus  market,  the  LM3914 
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Fig. 3.  Modification  to  use  NO  relay.  Replace 
NC  relay  between  points  A  and  Al  in  Fig.  I , 
with  circuit  shown. 
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offers  a  feature  no  digital  meter  can.  It  can  be 
an  active  part  of  the  circuit,  allowing  it  to  con- 
trol the  circuit,  as  well  as  displaying  the  volt- 
age in  a  passive  fashion.  To  see  how  this 
works,  note  that  I  have  attached  a  wire  (torn 
the  cathode  of  LED  #10  (the  one  that  turns  on 
when  the  voltage  reaches  15-0  volts)  to  the 
base  of  transistor  12,  When  the  supply  volt- 
age reaches  15X)  volts,  the  LM3914  turns  on 
LED  #10  by  allowing  current  to  How  from  its 
cathode  to  ground.  When  it  is  off,  the 
LM3914  does  not  let  current  flow,  Because 
T2  is  connected  to  the  cathode  of  LED  #10, 
current  will  also  flow  from  its  base  to  ground 
so  T2  turns  on  when  the  LED  turns  on.  So 
with  just  one  additional  wiie  the  LM3914  can 
turn  on  a  control  transistor  when  the  voltage 
reaches  15.0  volts. 

The  other  control  point  is  when  the  voltage 
falls  below  1 1.4  volts  and  LED  #1  turns  off. 
This  is  done  the  same  way  except  that  1 
wranted  to  turn  on  T2  when  LED  #1  turns 
OFF  rather  than  when  it  turns  ON.  Tl  is  used 
to  invert  the  effect  of  LED  #1.  When  L£D  #1 
is  on,  current  is  flowing  from  its  cathode  to 
ground,  ttnd  because  Tl  is  connected  to  its 
cathode,  Tl  is  also  turned  on.  This  puts  V+ 
across  Rl  3,  and  therefore  on  the  base  of  T2y 
preventing  current  flow  from  the  base  of  T2« 
When  LED  #1  shuts  off,  Tl  shuts  off  and  the 
voltage  across  R 1 3  goes  to  zero,  which  lets 
current  flow  from  the  base  of  T2  to  ground, 
turning  it  on. 

The  diodes  Dl  and  D2  prevent  interaction 
between  LED  #1  and  LED  #10  and  make 
control  of  T2  an  "OR1'  operation.  If  LED  #1 
is  off  or  if  LED  #10  is  on,  T2  turns  on. 

With  the  LM3914  voltmeter  now  turning 
on  T2  at  the  limits  I  set  1  needed  T2  to  trip  a 
latching  relay.  Ql  is  that  relay.  Ql  is  an  sili- 
con-controlled rectifier  (SCR).  One  charac- 
teristic of  an  SCR  is  that  wrhen  it  is  turned  on 
(conducting)  it  will  continue  to  conduct  until 
the  current  through  it  stops.  In  other  words,  it 
is  latched  on.  The  gate  of  Ql  is  used  to  turn 
the  SCR  on.  When  T2  is  off,  no  current  flows 
through  R9  so  QFs  gate  is  at  ground  and  Ql 
does  not  conduct.  When  T2  turns  on,  the  gate 
is  pulled  high  and  current  flows  through  Ql, 
energizing  relay  Kl  and  opening  it.  The  only 
way  to  close  the  relay  is  to  stop  the  current 
through  Q I ,  Push-button  PB 1  does  this  reset 
job.  LED  #11  indicates  that  the  circuit  has 


That's  all  there  is  to  it!  The  circuit  draws 
about  25  mA  when  it  is  in  standby  (depend- 
ing on  how  many  LEDs  are  on)  and  200  mA 
when  it  trips  the  relay.  Not  much  power — and 
that  can  be  reduced  by  using  the  dot  mode 
display  if  you  desire,  See  below. 


I         !        I 

11.*      IS. 6      13.6      15.0 

LGS?  TOLL 

VOLTS 


VOLTAGE    ODHTRDLi.ER 

LEAD   ACID   BATTERIES 
mum 


12    VDC   CONTROLLER 


VOLTAGE  ^"  "' 

FAULT  RESET 


Photo    B»    Enhanced    Automatic     Voltage 
Controller  in  its  ''elegant'1  case. 

Alternative  circuits:  Using  the  dot  mode 
for  voltage  display 

While  the  circuit  does  not  draw  much 
power,  it  is  possible  to  reduce  the  current  to 
around  12  mA  by  operating  the  LM3914  in 
the  dot  mode.  This  will  also  reduce  the  power 
dissipated  in  Lhe  LM3914.  If  you  wish  to  run 
the  LM3914  in  lhe  dot  mode,  LED  #1  will 
not  work  as  a  control  point  because  it  has  too 
high  a  leakage  current  in  the  dot  mode  (this 
is  a  basic  LM3914  design  fact),  The  circuit  is 
easily  modified,  as  shown  in  Fig,  2.  R 1 5  w  ill 
cause  Tl  to  be  on  whenever  any  LED  is  on. 
When  the  voltage  falls  be!owr  1 14  volts  all 
the  LEDs  turn  off  and  no  current  flows 
through  R15  (except  leakage  current).  Setting 
R3  at  about  360  ohms  (for  4.0  mA  of  LED 
current)  gives  a  voltage  drop  of  about  1 A  volt 
across  R14  when  any  LED  is  on  which  turns 
onTl. 
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Photo  C.  "G^/v"  of  the  Enhanced  Automatic 
Voltage  Controller.  Note  the  simple  parts 
layout  on  the  Radio  Shack  PC  board. 


Using  a  normally  open  relay 

If  you  want  to  build  this  project  bul  don't 
want  to  have  to  locate  a  high-current  NC  re- 
lay, you  might  do  what  I  Orst  did,  and  use  the 
Radio  Shack™  NO  relay  (275-226).  To  use 
the  NO  relay  il  is  necessary  to  modify  the  cir- 
cuit a  bit  See  Fig,  3.  Q2  is  a  MOSFET  which 
is  limed  on  when  Ql  h  not  conducting  be- 
cause its  gate  is  high.  This  holds  the  relay 
closed.  When  Ql  conducts,  Q2  shuts  off  and 
the  relay  opens.  You  might  wonder  why  Q2  is 
a  MOSFET  and  not  an  NPN  transistor.  Ql  is 
basically  a  diode  so  when  it  conducts  the  drop 
across  it  is  about  0.7  volts.  This  will  not  turn 
off  a  transistor  but  will  turn  off  a  MOSFET 


Parts  List 

(All  resistors  1 .4  watt  5%, 
unless  otherwise  noted.) 

R1 

7.68k  1  % 

R2 

3.83k  1  % 

R3 

3.2k  (1 .2k  fixed  and 
2.0k  pot) 

R4 

10.0k  1% 

R5 

5.0k  1  % 

R6 

24k 

R7 

15k 

R8 

100k 

R9 

15k 

R10 

1k 

R11 

24k 

R12 

15k 

R13 

10k 

R14 

33  k 

R15 

360  ohms 

C1.C2 

1.0  uF 

T1 

PN2907 

T2 

PN2907 

Q1 

2N5061 

Q2 

IRFD020 

D1.D2 

1N4148 

D3 

1N4001 

LED#1-11 

LEDs 

PB1 

NC  push-button 

which  needs  about  2  volts  on  its  gate  to  con- 
duct. This  circuit  will  draw  around  200  mA 
because  the  relay  coil  is  energized  all  the 
time.  The  addition  of  a  simple  SPST  switch 
between  the  coil  of  Kl  and  V+  will  let  you 
de-energize  the  coil  when  you  are  not  using 
the  rig.  You  still  get  the  voltage  display  from 
the  LM39 14  and  current  draw  is  only  25  mA- 

Obtaining  the  parts  and  building  the 
project 

I  built  the  AVC  part  of  the  circuit  in  a  small 
Radio  Shack  box  and  glued  my  modified  TT- 
T  Tester  {still  in  its  original  Tic-Tac-box  case) 
to  iL  It  may  not  look  elegant  but  it  was  quick 
and  easy  to  build  and  it  works  fine.  After  all,  I 
wanted  to  improve  the  circuit,  not  the 
package! 

Parts  are  available  at  the  usual  parts  suppli- 
ers. I  still  have  parts  (including  a  PC  board 
and  1%  resistors,  for  the  1 1.4  to  15  volt  range) 
and  can  supply  the  parts  for  the  rest  of  the 
project,  except  for  a  PC  board.  As  Photo  C 
shows,  the  rest  of  the  circuit  is  simple  enough 
that  it  can  be  easily  made  on  a  Radio  Shack 
universal  board  (#276- 1 50). 

Tiny  Tic  Tac  Tester:  All  parts,  PC  board, 
instructions — $15. 


Voltage  Values  Displayed  by 
LM3914 

LED#  Turns 

On           I 

When  Voltage 
Reaches 

LEO#1 

1 1.4  VOltS 

LED#2 

11.8 

LED#3 

12.2 

LED#4 

12,6 

LED#5 

13.0 

LED#6 

13.4 

LED*7 

13.8 

LED#8 

14.2 

LED#9 

14.6 

LED#10 

1S.0 

All  parts  for  the  Enhanced  \foltage  Con- 
troller (includes  the  Tic  Tac  Tester  parts,  plus 
all  parts  and  instructions  lor  the  controller 
except  a  PC  board;  includes  a  40  amp  NC 
relay — $25. 


World's  best  ham  weather 
station*-only  $379 

Others  from  $179 

The  ULTIMETKK  2000  tracks  more  than  100  values  to 

help  you  alert  others  to  dangerous  weather  extremes  and 

protect  your  own  equipment. 

Features  superbly  accurate;  *  barometric  pressure  ■  3-hr.  pressure 

change  •  indoor/outdoor  humidity  t  *  dew  point t 

*  wind  speed/direction  *  indoor  and  outdoor  tem- 
perature •  wind  chill  temperature  »  rainfaJlt. 
Instant  access  to:  •  current  values  ■  today's  highs 
and  lows  •  yesterday's  highs  and  lows  *  long 

J  m  4_r  *- 

term  highs  and  lows  •  time/dale  for  all  highs/lows 

•  rain  totals!  for  today;  yesterday  and  long  term 
•  alarms,  and  much  more.  Easy  to  install.  Over  100 
weather  monitoring  values  in  all! 

Versatile  4  mode  serial  port  makes  tl  easy  to 
record  data  automatically  or  monitor  values  re- 
motely by  phone,  modem  or  radio  link, 

*Even  WeatherWaieh  Magazine  (May*  '96), 
known  for  its  hard-hitting,  authoritative  reviews, 
concludes  "the  best  we  have  seen." 
The  (JLTIMETER  2000  is  a  great  value,  too  —  only 
$379  plus  shipping.  {tOptional  sensors  add'U 
Other  models  starting  at  $179. 

1-800-USA-PEET 

or  908-531-4615  FAX  908-517-0669 

PFFT  BROS.  COMPANY 


The  world's  best  for 
Ham  Radio  Operators 

This  ultra-reliable  Weather  Station  is 
your  &y  alen  to  changing  local  weather 
conditions,  gives  you  up-to-tfre-second 
data  to  transmit  via  AJ*R-S.  or  do  SKY- 
WARN  and  AJLE.S.  networks. 


Tells  you  when  high  w  inds  threaten  so 
you  can  crank  down  your  to«  er  and 
safeguard  other  equipment.  Shows 
speed  and  direction  simultaneously.  A 
patented  low  -impedance  wind  sensor 
resists  RFI  and  impro\e\  reliability, 
40  ftcable  can  be  extended  to  over 
\l000  feet  with  full  accuracy 
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Ask  Krboom 


Number  46  on  your  Feedback  card 


Your  Tech  Answer  Man 


Michee!  J.  Geier  KB1UM 
c/o  73  Magazine 
70  Route  202  North 
Peterborough  NH  03458 


Still  More  Stress 

For  the  last  few  months 
we've  been  discussing  electri- 
cal, mechanical  and  thermal 
stress,  examining  how  each  af- 
fecrs  various  components.  Let's 
continue: 

More  caps 

When  we  left  off,  wc  were 
looking  at  capacitors.  The 
problem  with  caps  is  that 
there  are  so  many  different 

kinds,  il  makes  it  hard  to  gen* 
cralize  about  them!  So.  lei's 
look  at  still  a  lew  more  types 
of  caps. 

Plastic  capacitors,  typically 
made  of  polypropylene  or  poly- 
styrene, are  used  where  low 
drift  and  accurate  capacitance 
are  required,  Many  plastic  caps 
come  in  small,  green,  dipped 
packages  and  arc  somewhat 
rectangular,  often  with  rounded 
corners.  Inside  the  hard-dipped 
shell  is  a  foil  and  plastic  ar- 
rangement that's  wound  in  lay- 
ers, at  least  in  the  larger  values. 
The  stability  of  plastic  caps 
comes  from  the  inherent  stabil* 
ity  of  the  plastic  itself,  which 
changes  its  dimensions  and 
density  very  little  with  tem- 
perature. 

Plastic  caps  are  very  rugged. 
You  won't  break  ihcm  if  you 
drop  the  rig,  (Of  course,  if  you 
sit  on  it,  that's  another  story.) 
Their  voltage  ratings  vary  from 
around  50  volts  to  considerably 
higher  voltages.  As  with  any 
cap,  you  can  blow  holes  in  the 
insulating  layer  with  too  much 
voltage. 

No  plastic  cap  should  get 
hot  in  normal  operation.  I've 
never  seen  a  leaky  one  but,  of 
course,  it  could  happen  As 
with  any  leaky  cap,  the  result- 
ing current  flow  would  heat 
up  the  pan. 


External  heat  doesn't  seem  to 
be  much  of  a  problem  with 
these  caps,  either  The  plastic 
insulating  layer  inside  could 
melt  if  things  got  really  blister- 
ing, but  that  would  be  an  ex- 
treme circumstance.  1  have  s-cen 
a  couple  of  open  plastic  caps 
near  big  heat  sinks,  but  not  for 
many  years.  1  suspect  their  re- 
liability has  increased  over  the 
last  10  or  15  years, 

m 

Variable  caps 

Most  variable  caps  use  either 

air  or  plastic  for  their  insulat- 
ing layers.  Air  caps  are  nothing 
more  than  plates  with  space 
between  them!  They  are  fairlv 
rugged,  but  the  plates  can  be 
bent  pretty  easily,  making  them 
subject  to  mechanical  stress.  If 
ihe  plates  get  too  close  to  each 
other,  the  cap  will  be  more  sus* 


to  arc  over  air  caps.  Plastic  caps 
will  he  mined  if  the  plastic  has 
holes  zapped  through  it,  but  air 
caps  may  survive.  An  arced  air 
cap.  though,  will  have  burn 
marks  on  it,  and  those  areas  will 
not  work  as  well  as  the  normal 
metal,  resulting  in  a  less-effi- 
cient cap.  Also,  a  hot  enough 
arc  may  actually  melt  the  metal 
plates,  destroying  the  capacitor, 
I've  seen  plenty  of  arced  air 
variables  in  antenna  tuners, 
though,  and  that  still  seemed  to 
work  fine. 

Important  note:  The  voltage 
ratings  for  caps  are  normally 
stated  in  volts  DC.  At  radio  fre- 
quencies, the  number  must  be 
derated  (made  smaller)  by  a 
factor  that  depends  on  the  fre- 
quency of  operation — so  don't 
assume  a  100- volt  capacitor 
will  withstand  100  volts  of  RF 
at  146  MHz!  At  such  a  high  fre- 
quency, the  part  ma\  break 
down  with  perhaps  only  30 
volts  across  it.  Cap  manufactur- 
ers usually  offer  derating  charts 
that  show  permissible  voltages 
at  various  frequencies. 


If  things  get  hot  enough  to  melt  metal 
plates  you  have  more  to  worry  about 

than  capacitors  r 


ceptible  to  overvoltage  arcing. 
And,  of  course,  if  the  plates 
actually  touch  those  from  the 
opposite  side  of  the  circuit,  the 
cap  will  become  a  conductor, 
and  cease  being  a  capacitor  at 
alt! 

Plastic  variables  are  less 
prone  to  plate  bending  because 
the  plates  are  pushed  up  against 
the  plastic,  rather  than  hanging 
free  in  space.  They  arc  pretty 
hard  to  break,  unless  you  turn 
one  so  hard  you  tear  the  plas- 
tic. It's  not  easy  to  do. 

While  receiver  circuits  use 
such  low  voltages  that  they 
don't  stress  variable  caps,  the 
voltage  ratings  of  the  parts  must 
be  carefully  observed  when  the 
caps  are  used  in  transmitters,  A 
high  SWR.  or  a  transmitter 
pushed  to  produce  more  power 
than  it  was  built  for.  can  raise 
the  RF  voltage  high  enough  to 
punch  through  plastic  caps,  or 
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Like  all  caps,  variables 
shouldn't  get  hot.  Plastic  ones 
can  be  leaky,  but  it's  rare,  es- 
pecially since  they  pretty  much 
never  have  serious  power  ap- 
plied to  them.  Air  variables 
only  leak  if  they  become  very 
grimy  or  oily,  opening  a  new 
path  from  one  side  to  the  other 
Of  course,  if  you  arc  an  air  vari- 
able, it  isn't  going  to  stay  cool ! 

External  heating  can  kill  a 
plastic  variable,  but  generally 
not  an  air  variable.  If  things  get 
hot  enough  to  melt  metal  plates, 
you  have  more  to  worry  about 
than  capacitors! 

Inductors 

Coils  and  transformers  are 
subject  to  stress,  too.  Many  axe 
tightly  wound  and  have  shellac 
or  something  like  it  coated  on 
the  wire  for  insulation,  rather 
than  the  plastic  jacket  used  on 


normal  hookup  wire,  it's  often 
important  for  the  insulation  to 
be  thin  because  the  tight  wind- 
ings provide  maximum  mag- 
netic  energy  transfer,  thus 
maximum  efficiency — but  that 
thin  insulation  can  break  down 
from  excess  voltage. 

Essentially,  the  adjacent 
windings  act  like  capacitors 
because  the  two  wires  can,  at 
any  given  moment,  be  at  differ- 
ent voltages  as  the  energy 
moves  back  and  forth  within 
the  coil.  Two  conductors  at  dif- 
ferent voltages,  separated  by  an 
insulator  t  here,  the  wires"  insu- 
lation) equal  a  capacitor,  right? 
So.  the  rules  for  caps  apply 
here,  as  well  as  others  relating 
to  wire  itself  (like  melting!  ► 

Typically,  coils  and  trans- 
formers break  down  in  twTo 
ways.  Adjacent  windings  short 
to  each  other,  especially  in 
high- voltage  transformers,  such 
as  the  "fly  back"  transformers 
in  TV  sets  and  computer  moni- 
tors. Or.  windings  melt,  caus- 
ing an  open  circuit.  That,  of 
course,  is  caused  by  excessive 
current  heating  the  wire  enough 
to  melt  it.  It  happens  more  of- 
ten than  you  might  imagine.  In 
fact,  it's  probably  the  primary 
cause  of  transformer  failure. 

Although  external  heating  is 
unlikely  to  kill  inductors,  inter- 
nal heating  is  their  nemesis. 
Like  resistors,  though,  most  in- 
ductor failures  arc  caused  by 
some  other  circuit's  pulling  too 
much  current  through  the  wire. 
And,  oddly,  the  damage  may  be 
on  the  other  side  of  the  mag- 
netic circuit!  Many  power 
transformer  primaries  open  af- 
ter something  shorts  out  the 
output  of  the  secondaries!  The 
secondaries  themselves  are  of- 
ten unharmed. 

Switches  and  relays 

Contacts  have  several  failure 
modes.  Overvoltage  can  cause 
them  to  arc,  just  as  in  the  plates 
of  an  air  variable  capacitor, 
which  is  essentially  what  a 
switch  is  when  it's  off.  As  you 
turn  it  on.  the  contacts  get 
closer  and  closer  together,  un- 
til the  voltage  can  break 
through  the  air  between  ihcm 
and  arc  over. 


Overcurrent  can  actually 
weld  contacts  together!  1  used 
to  have  a  linear  amplifier  whose 
power  switch  did  that  all  the 
time.  The  inrush  current  to  the 
power  transformer  was  so  hu^e 
that,  if  the  switch  contacts  hap- 
pened to  touch  right  around  the 
moment  the  AC  power  input's 
wave  was  at  maximum,  the 
switch  would  weld  Itself  in  the 
"on"  position,  requiring  me  to 
pull  the  switch  out  and  break 
the  contacts  apart  with  a  screw- 
driver (after  unplugging  the 
amp.  of  coursed  If  used  to  hap- 
pen only  about  once  in  20 
times,  but  it  was  a  pain  in  the 
neck. 

Relay  contacts  are  ju>t 
switch  contacts,  so  thev  suffer 

■ 

the  same  problems.  Contacts 
should  never  get  hot.  If  they  do, 
cheek  them  for  blackening  or 
loss  of  plating.  As  long  as  the 
resistance  is  nice  and  low.  sig- 
nificant heat  is  not  going  to 
happen. 

Many  people  file  contacts, 
but  it  is  a  cure  somewhat  worse 
than  the  disease.  It  wilt  work 
for  a  little  while,  but  the  loss 
of  the  plating  which  occurs 
with  filing  usually  leaves  pure 
copper,  and  copper  makes  sol  l 
easily  damaged  switch  con- 
tacts— that's  why  they  plate  the 
darned  things  in  the  first  place. 
Filed  contacts  usually  go  hud 
again  in  very  short  order. 

Connectors 

There  arc  so  many  kinds  that 
It's  hard  to  classify  them.  Nor- 
mally, connectors  are  hardy,  un- 
less you  arc  them  over  with  way 
100  much  voltage.  Some  insu- 
lating materials  used  in  RF con- 
nectors* though,  can  heal  up  if 
lots  of  power  is  applied,  espe- 
cially at  very  high  frequencies. 
After  all,  a  connector  is  a  ca- 
pacitor, 100,  what  with  its  hav- 
ing two  conductors  separated 
by  an  insulator  It  really  pays 
to  observe  power  and  frequency 
limits  for  the  various  kinds  of 
connectors,  and  to  always  use 
connectors  appropriate  for  the 
purpose- 

WelL  I  think  we've  covered 
the  stress  issue  pretty  welK  Next 
time,  something  different!  Until 
then,  73  from  KB  1 UM. 
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The  Keys  To  Success 

As  a  follow-up  tO  pre\ious 
columns  which  described  various 
telegraph  keys  that  my  ham  ra- 
dii' clasvev  have  had  fun  making. 
I'll  describe  one  that  manv  stu- 
dents  used  for  this  year's  Science 
Fair  at  our  school.  Most  of  the 
materials  are  easv  to  obtain  so  we 
didn't  run  into  that  as  a  problem. 


Leave  six-inch  ends  to  the  wire. 
Remove  the  last  inch  of  insula- 
tion from  each  end,  and  also  from 
the  ends  of  the  six- inch  piece. 
Wrap  the  aluminum  foil  around 
the  strip  you  cut  from  the  side  of 
the  carton.  Then  fasten  it  at  the 
top  of  the  milk  carton,  using  a 
brass  paper  fastener.  At  the  same 
time  attach  one  end  of  the  wire 
from  the  electromagnet  to  the 
fastener.  At  this  time  also  attach 
the  short  piece  of  wire  to  its  fas- 
tener* 

Now  slip  the  dry  cell  inside  the 
milk  canon*  Attach  the  other  end 
of  the  short  wire  to  one  pole  of 


tanJtx*ui] 


All  the  kids  had  a  chance  to  participate 
in  contributing  something  to  the 

display. " 


Construction 

For  this  ke\  you  will  need:  10 
feet  of  insulated  wire  (commonly 
called  bell  wire),  a  dry  cell,  a 
three-inch  by  four- inch  piece  of 
aluminum  foil,  three  brass  paper 
fasteners,  a  large  nail,  a  paper 
clip,  nnd  a  milk  carton, 

Hirst,  cut  away  the  top  of  the 
carton.  Then  cut  a  piece  one  inch 
wide  by  three  inches  long  from 
the  center  of  one  side  of  the  car- 
Ion.  Next,  cut  the  opposite  side. 

C  'lit  a  six-inch  piece  of  wire  (to 
be  used  later).  Then  wrap  the  re- 
mainder of  the  wire  around  the 
nail  to  make  an  electro  magnet. 


the  dry  cell,  and  the  wire  from 
the  electromagnet  to  the  other 
pole. 

Attach  the  paper  clip  and  a 
brass  fastener  to  the  cut  strips 
at  the  side.  Stick  a  small  piece 
Of  cellophane  tape  over  the  pa- 
per clip,  Put  the  elect romagnet 
in  place  with  the  end  about  one- 
quarter  inch  above  the  paper 
clip, 

Displaying  the  keys 

Now  the  kids  in  your  class 
will  he  ready  in  put  all  the  tele- 
graph keys  on  display  or  to  put 
their  own  telegraph  company 


PJione  £00-274-7371  w  MW2A  (Xt.sx.  \-\\ 
©OB^&t^BSls,  Of  see  order  form  on  page  SS 
l"i.J!  unJi  mi:'  in  :  ili-i 

Books  and  Tapes  for 
Beginners 

TAB4354  Beginner's  liainllnHik  rtt  Amateur 
Radio  by  Clay  Lasiet  W5ZPV  W  fwgSI, 
Wonderful  book  for  new^omera.  Ii  i^  husk  and 
wen  illustrated.  Even  if  you  hiive  all  [lie  other  horn 
handbooks,  you'll  ttil]  find  thin  me  useful-  SUCK) 
W5GWNV  rwlmk-  Video,  Manual.  I^airt  97 
Rule*  by  Gonjun  West  l^fitni  ton  v,*  K?  a  ham 
nuiio  uperaur  ^29.^5 

W5GWNC  TedmieUMi  Class  Uctns*  Manual; 
New  No-Cnde-by  Grniin  West  Thib  h  iik  ancrt 
everything  yiu  need  10  become  a  Teduixiiui  Claw 
Hani.  Every  question  and  answer  on  liv 
a&nimfoa  b  band  ifj  Im  «_■  ■  ► ».  t.  K  t  Rxh 
6 10  s^Hc  jikr..  $9.95 

XTAL-1  The  Crystal  Set  Handbook  by  Phil 
Andera*!  WOXL  Wjni  m  give  j  tad  on  i-wil^ 
present .'  Or  nusbe  y<jurseif?  Dyttal  ^fb  are  alive 
and  fun  HercT*  i  whtifc  bt«fc  packed  *nli  cnnal 
jelciicuai  that  anyone  can  faiiki.  Now  dan  uvng 
those  oatmeal  benes, okay?  tljj^gei.  t)0.95 

Code  Tapes 

TITO  (ienne  5  wpm  rock  tape  Tb»  K  ginning 
tape  tabs,  yon  thm^h  the  26  tilers.  10  number* 
and  aeaa&arv  functuaaon  ixvnptae  wuh  prxlkx 
ev«y  sGp  of  the  way  S5**5 
7TTD6  ThcStkkkrbupWKMJrUipe  Tntttithe 
prarrin»  tape  lor  those  who  sixvt  wd  [he  5  wpm 
tap:  anJ  if  is  aha  the  tape  tor  the  .Vhice  ind 
Technician  licenses.  Jt  »  a  cnprHed  of  tale  aW 
law  of  code.  Oiidkien  aie  x-«  at  13  wppi  and 
spaced  at  5  wpm  S5  rj> 

"T!^  Elatk  BreaLer  13  «pm  rode  tape  Cock 
pnufs  agan  ai  a  bmk  JV  mrpm  so  yoo"n  he  ically 
m  erase  ^ttfl  you  lit  down  m  tkitof  a  sieei>  <?>vd 
uDhaibxr  txmmaer  whn  siam  vain*  woo  pboi 
Lingua^dL-odeatCAly  1 3  per  |5 .95 

Photo  A .  Alicia  Kube  i  left  \  and  Diana  Das  alia,  7th  gratk  ham  radio        teexttac^^^.  #  ^p°l  m 
students,  doing  a  presentation  on  telegraph  keys  and  batteries.  \  7yn5MndBi^erg»wp»  code  tape  %f 
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Fig*      I       The      mi  Ik -carton 
telegraph  key. 

into  business.  Sometimes  there's  a 
problem  getting  the  milk-carton 
telegraph  key  to  click.  If  you  don't 
gel  a  click,  move  the  electromag- 
net down  a  tiny  bit  ai  a  lime  until 
you  do, 

For  this  display  of  tetegniph  keys 
that  one  of  my  classes  vwi>  work- 
ing on.  the  kids  came  up  with  u 
great  idea.  They  not  only  showed 
ail  the  different  types  of  homemade 
telegraph  keys  that  were  fun  to 
make,  but  they  did  some  research, 
built  older  models,  and  included 
photographs  of  some  classics. 

In  a  future  column  I'll  show  pho- 
L<.  in  i  if  the  actual  displa)  s  the  children 
oi^amzcd.  Ii  was  a  wonderful  project 
and  it  gave  all  the  kids  a  chance  to 
participate  in  contributing  something 
u>  i he  display. 


Radio  Bookshop 


Rttv  loop 


Number  48  on  your  Feedback  card 


Amateur  Radio  Teletype 


Marc  I.  Leavey,  MX).,  WA3AJR 
P.  O.  Box  473 
Stevenson  MD  21153 

As  lias  been  my  custom 
these  past  20  years  of  llRTTY 
Loop,"  lei  me  he  among  the 
first  to  wish  each  and  every 
one  of  you  a  Happy  New  Year! 
May  this  year  be  one  of  health, 
success,  and  peace  for  us  all. 

We  have  been  discussing,  of 
late,  all  of  the  latest  compulcr 
programs  available  for  radio 
teletype,  packet,  and  other 
digital  forms  of  communica- 
tion. One  question  often  asked 
is  where  these  programs  may 
be  found.  This  month,  here's 
a  look  at  two  massive  online 
sources. 

CompuServe 

The  granddaddy  of  online 
services,  CompuServe,  has  re- 
cently revamped  its  interface 
and,  with  CompuServe  3.0.1 
as  an  access  program,  the  ser- 
vice has  a  new  face,  if  not  new 
content,  The  amateur  radio 
segment  of  CompuServe  can 
be  reached  by  l  he  GO 
HAM  NET  command.  Fig.  1 
shows  the  opening  screen  of 
Lhis  venerable  resource. 

Fig.  2  shows  the  variety  of 
topics  covered  in  the  message 
section,  ran^ins  from  scanners 
to  packet  to  company-specific 
information.  Within  each  sec- 
tion are  a  Tew  to  dozens  of 
messages  dealing  with  a 
wide  range  of  information. 
This  is  a  good  place  to  post 


that  question  or  puzzle  that  in- 
terests you.  It  is  likely  the  an- 
swer will  be  there  the  next 
time  you  check  in. 

A  similar  range  of  topics  is 
covered  by  the  file  libraries, 
shown  in  Fig,  3,  With  23  sec- 
tions of  Information  and  hun- 
dreds of  files  available,  this  is 
often  the  first  place  to  find  the 
latest  release  or  update  of  ham 
radio  software. 

Over  the  years,  I  have  al- 
ways found  a  wide  variety  of 
material  on  the  CompuServe 


sages  scroll 
off  the  svstem 
after  a  while. 
AOL  seems 
to  hold  them 
online  for 
much  lunger, 
making 
searches  of 
topics  and 
threads  a  bit 

easier. 

Their  Soft- 
ware Exchange, 
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Fig,  2, 

shown  in  Fig. 6,  supports  file  li- 
braries for  a  variety  of  sys- 
tems. Even  the  Macintosh, 
which  seems  poorly  repre- 
sented on  some  systems,  has  a 
section;  Fig.  7  shows  what   is 


"Recently-introduced  economy  and  flat  rate 

pricing  structures  have  made  using  CIS  and 

AOL  much  more  attractive  " 
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system,  with  a  breadth  that  is 
hard  to  beat,  You  donM  need 
the  latest  access  program  to 
use  the  service — the  content  is 
the  same  no  matter  which  door 
you  come  in. 

America  Online 

Although  quite  a  bit 
younger,  America  Online  has 
made  quite  a  name  for  itself, 
and  has  quite  a  nice  amateur 
radio  section,  as  well.  Fig.  4 
shows  the  entrance  screen  for 
their  Ham  Radio  Club, 
reached  with  the  keyword 
Ham  Radio.  There  are  quite  a 
few  features,  as  can  be  seen, 
although  the  ARRL  section  is 
a  tad  dated,  with  information 

many   months 
old  online. 

Just  as  wfith 
CompuServe, 
a  message  sec- 
tion is  avail- 
able, as  shown 
in  Fig,  5,  with 
a  variety  of 
topics  and 
room  for  thou- 
sands of  mes- 
sages. Unlike 
CompuServe, 
where    mes- 


currently  available.  There  is 
also  a  live  conference  area, 
which  sponsors  online  chats, 
giant  cyberworld  QSOs,  on 
various  ham  radio  topics. 

Although  these  online  ser- 
vices were  once  quite  expen- 
sive, recently  introduced 
economy  and  flat  rate  pricing 
structures  have  made  using 
CIS  and  AOL  much  more  at- 
tractive. If  you  are  on  one  of 
these  services,  why  not  take  a 
look  at  the  ham  radio  boards, 
if  you  have  not  already.  For 
some  users,  these  represent  an 
attractive  alternate  to  other 
types  of  online  providers. 

An  example 

While  online,  I  received  a 
message  on 
CompuServe 
from  S,  Neil 
X  e  n  i  a  s 
N4CTB,  who 
posed  the  fol- 
lowing  ques- 
tion: "1  have 
recently 
purchased  a 
Dovetron 
Termin a  1 
Unit,  and  I'm 
wondering  if      Fig.  3. 


it  is  worth  adding  to  the  digi- 
tal portion  of  my  ham  station. 
It  appears  to  be  operational, 
and  I  noticed  the  digital  (RS- 
232)  output  port  on  the  rear 
panel,  thinking  perhaps  it 
mighi  work  with  a  computer- 
based  station.  1  have  contacted 
Dovetron  for  advice,  and  was 
hung  up  on  (twice)  when  I 
mentioned  requesting  techni- 
cal assistance.  So  with  hurt 
feelings,  I  thought  of  asking 
you  for  advice.  Should  I  keep 
this  thing  or  cannibalize  it?? 
Thanks  in  advance,  Doctor, 
and  my  best  73!!" 

Well,  Neil,  the  Dovetron  termi- 
nal units  have  been  quite  popu- 
lar for  many  years,  and  I  would 
be  surprised  if  il  would  not  do  you 
well-  1  understand  the  need  for 
documentation,  though,  even  if 
ihe  folks  at  Dovetron  do  not.  So, 
I  turn  to  the  readership  of  this  col- 
umn. Anybody?  If  so,  drop  me  a 
note,  or  direct  the  information  to 
Neil  directly.  I  know  you  won't 
let  me  down. 

Of  course,  when  it  comes  to 
online  sources,  you  can't  go 
wrong  surfing  on  over  via  the 
Internet  to  the  RTTY  Loop  Home 
Page,  I  have  been  doing  some  up- 
grades and  am  trying  to  put 
some  of  the  programs  you  have 
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asked  about  up  for  download- 
ing, as  well  as  Links  to  many 
bam  radio  sites  on  the 

World  Wide  Web,  and  there 
are  many,  many  ham  sites! 
Stop  by  the  page  at  http:// 
www  2, ari.net/ajr/rity/  and  see 
if  you  can't  find  something  in- 
teresting. If  you  have,  or  know 
of,  an  amateur  radio  related 
site,  drop  me  a  line  and  let  me 
know,  so  that  we  can  establish 
a  crosslink.  Speaking  of 

links  and  webs*  I  plan  some 
antenna  work  this  fall  and 
winter,  when  the  trees  are  be- 
reft of  their  foliage.  Stay 
tuned — those  of  you  who  re- 
member my  exploits  with  a 
bow  and  arrow  a  few  years 
back  won't  want  to  miss  this 
one! 

So,  let  me  hear  from  you, 
via  mail,  or  via  E-mail  at  ajr 
@ ari.net,  or  Marc  WA3AJR  on 
AOL,  or  75036,2501  on 
Compu-  Serve.  You  are  all  part 
of  this  column,  and  I  do  love 
hearing  from  each  of  you. 
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!/l  Whole  New  World  of  Ham  Radio 
l  -     PC '16000  HF  Transceiver 
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TJS  Patent  Granted 


Imagine,  a  full  featured  HF  Transceiver  with  a  patented* 
built-in  keyboard  interface.  Just  plug  in  the  keyboard 
(included)  and  enjoy  CWfRTTY  Data  Communications. 

A  WHOLE  NEW  WORLD  OF  HAM  RADIO  IS  HERE  NOW! 


y%$p@f$£f@$ 


ADVANCED  FEATURES: 

■  Power  Output:  Adjustable  1  to  100  Watts 
{1 60  thru  1 0  Meter  Ham  Sands) 

»  DSP  Filtering  System: 
Includes: 

■  2,4Khzt  1  BKhz,  SGOHz,  250Hz  and  RTTY 
"Brick  War  DSP  Filters 

■  DSP  AutOftOtch  Filter  for  SSB 

■  DSP  "DenQiser"  Reduces  Background  Noise 

■  General  Coverage  Dual  Conversion  Receiver 
{1 .5-29,9  Mhz)  USB,  LSB.  CW,  RTTY  and  AM 

■  Collins  Mechanical  Filters  included 

■  Highly  Effective  Noise  Blanker 

■  IF  Shift 

■  Built-in  Digital  Power/SWR  Meter 

■  Built-in  Iambic  Keyer  (5-75  WPM) 

■  100  Memories  Plus  Scratchpad 

■  Selectable  Tuning  Speed;  Fixed  and  Variable 

■  Built-in  Keyboard  Interface  (Keyboard  Included) 

■  Front  Panel  Selection  of  3  Antenna  Inputs 
9  RS-232  Port(s)  for  "Dumb  Terminal*  Display 
•  Manual  Notch  for  CW  and  RTTY  Modes 

Designed  and  Manufactured  in  the  U.S.A. 

Phone:  (516)  862-6512  ■  Fax:  (516)  862-6529 
7  Rowerfield  M100,  St,  James,  NY  11780 
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Number  50  on  your  Feedback  card 


Crrr's  corner 


Joseph  J.  CarrK41PV 

RO  Box  1099 

Falls  Church  VA  22041 


Some  Potpourri:  Wanna 
Make  History? 

Wanna  help  make  history  and 
do  some  VHF  hamming  in  the  bar- 
gain? Or  how  about  honoring  his- 
tory, making  some  history  and 
doing  some  neat  ham minn 7  AH  are 
possible,  although  it's  going  to  be 
pretty  hard.  The  Irish  Radio  Trans- 
mitters Society  ( IRTS )  announced 
a  contest  last  year  for  the  first  trans- 

- 

atkuitic  ham  communication  on  2 
meters. 

The  winners  will  each  receive 
one  of  two  crystal  glass  trophies 
generously  provided  by  the 
Water  ford  Crystal  Company, 
whose  products  are  known  world- 
wide. In  fact,  Lf you've  bought  any 
of  that  stuff  vou"  ll  know  that  a  cus- 


Wayne  Green's  birthdav.  In  other 
words,  of  Brendan  was  a  pretty 
early  traveler  to  North  America,  if 
the  stories  are  true. 

Internal  evidence  of  the  legend 
suggests  that  lie  probably  reached 
Iceland  or  Greenland,  and  possi- 
bly Nova  Scotia*  nearly  half  a  mil- 
lennium before  Leif  Ericson.  The 
stories  date  to  that  time,  and  have 
verifiable  facts,  or  ar  least  sugges- 
tions of  facts.  That  Brendan's  feai 
is  ai  least  possible  was  proved  in 
1976  hy  Tim  Severin,  who  re* 
peated  the  journey  in  a  leather  boat 
of  traditional  design.  Lf  you  are  one 
to  bend  an  elbow  in  honor  of  the 
bold  (or  the  foolish),  then  St, 
Brendan's  feast  day  is  May  16th 
each  year 

For  radio  signals,  the  North  At- 
lantic path  has  always  been  some- 
thing of  a  challenge  because  it 
crosses  magnetic  lines  of  force  at 
high  latitudes,  and  is  bombarded 


'The  winners  will  each  receive  one  of 

two  crystal  glass  trophies  generously 

provided  by  the  Waterford  Crystal 

Company. " 


lorn  piece  of  Waterl brd  is  a  fine  and 
expensive  prize  indeed!  Waterford 
Crystal,  after  all.  is  one  of  the  fin- 
est producers  of  crystal  glassware 
in  the  world  (and  an  Irish  icon  i. 

The  crystal  trophies  are  called 
the  Brendan  Trophies,  after  the  leg- 
endary Irish  folk  hero.  Saint 
Brendan.  Among  the  Irish,  he  is 
probably  second  only  to  Saint 
Patrick,  and  is  often  referred  to  as 
"Brendan  the  Bold"  And  why  was 
Saint  Brendan  so  bold?  Well,  it  his 
travels,  chronicled  in  Ntivigatio 
Bren  da  ai    {The    Voyages    of 

Bre thlunK  are  actually  history  in- 
stead of  folk  tales  and  storytelling, 
then  lie  may  well  have  sailed  to  the 
east  coast  of  North  America — 


transatlantic — in  the  end  of  the 
fifth,  or  beginning  of  the  sixth*  cen- 
tury A.D.  „.  in  a  leather  boat!  There 
is  about  as  much  time  between 
Brendan  and  Leif  Ericson,  who 
also  apparently  made  the  journey, 
as  there  is  between  the  first  English 
settlements  in  North  America  and 
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with  assorted  troubles  such  as  the 
aurora,  particles  and  radiation  from 
space.  Indeed,  "something  of  a 
challenge"  often  means  downright 
difficult. 

The  short-term  radio  propaga- 
tion condition  predictions  are  usu- 
ally made  for  the  North  Atlantic 
path  because  it  describes  nearly- 
worst-case  conditions.  An 
ionosonde  device  tests  the  path 
between  the  continents,  and  that 
data  is  published  on  radio  stations 
such  as  WW  V. 

Marconi  was  the  first  to  cross 
the  Atlantic  on  a  radio  "boat"  ,„ 
about  a  millennium  and  a  half  af- 
ter Brendan  and  a  millennium  af- 
ter Leif  (by  the  way,  I  know  a 
Norwegian  lady  who  celebrates 
October  12th  not  as  Columbus 
Day,  but  as  Leif  Ericson  Day  i 
Marconi  probably  used  LF  fre- 
quencies, which  were  more  prac- 
tical than  the  shortwaves  in  those 
days,  to  transmit  the  Morse  code 
letter  "S"  from  the  west  coast  of 


England  to  a  receiving  site  near 
St.  Johns,  Newfoundland,  in 
December  1903. 

It  took  another  20  years  for  the 
shortwave  radio  to  cross  the  Adan- 
tic.  On  the  night  of  27  November. 
1923,  the  contact  was  established 
by  ham  radio  operators  „,  and  it 
startled  the  world!  Today,  anyone 
with  a  few  watts  loaded  into  a  wet 
string  antenna  can  work  transatlan- 
tic contacts  with  ease.  I  recall  one 
old  fellow  who  gave  ham  club 
speeches  on  early  radio,  having 
been  one  of  the  first  post-war.  i.e. 
post- World  War  h  hams  to  be  li- 
censed In  about  I960,  he  came  to 
the  Potomac  Valley  Radio  Club,  of 
which  I  was  a  member,  and  gav  e 
us  a  talk,  i  Personal  note:  Former 
ARRL  President  Vic  Clark 
W4KFC  picked  me  up  for  meet- 
ings; because  I  am  an  epileptic  I 
could  not  medically  qualify  for  a 
driver's  license  until  I  was  23.)  He 
told  us  how  they  were  using  fre- 
quencies as  close  to  200  meters 
wavelength  (around  LSOOkHz  in 
the  AM  BCB  to  our  present-day 
160  meter  ham  band)  as  possible, 
The  HF  frequencies  were  consid- 
ered useless  (which  is  what 
prompted  the  famous  "„.  200 
meters  and  down"  statement  that 
is  enshrined  in  Clinton  B.  DeSoto's 
book  of  the  same  title).  The  an- 
tenna was  strung  out  across  his 
father's  Piedmont  Virginia  farm, 
and  was  one  of  those  three-wire 
flat-tops  that  ran  about  600  to 
U000  feel  down  the  meadow. 
"DX"  was  any  station  two  states 
away. 

In  1924,  he  went  away  to  the 
University  of  Virginia  to  study  en* 
eineerine.  and  left  the  ham  station 
to  his  younger  brother.  When  he 
returned  for  Thanksgiving,  he 
noted  that  the  flat-top  antenna  was 
gone,  and  was  replaced  with  a 
couple  of  puny  little  things  be- 
tween 60  and  120  feet  long.  His 
brother  sheepishly  told  him  "we 
are  using  the  shortwaves  now." 
Skeptical,  the  fellow  decided  to 
send  a  message  to  his  roommate, 
who  lived  in  Ohio,  So,  hearing  a 
station  w  ith  an  "8xx"  callsign  I  they 
dtdn"t  use  national  designators  in 
those  days,  so  one-by-two 
eallsigns  such  as  i  AW"— Hiram 
Percy  Maxim's  callsign  before  it 
became  "  W  |  AW" — wene  used)  he 
asked  the  guy  to  relay  the  message 
to  Canton,  Oil  "Sure,  OM,  Til  be 


glad  to,  but  you  arc  probably  in  a 
better  position  to  relay  it  yourself 
than  me  because  I  am  FRENCH 
8xx,"  He  dam  near  fell  off  his 
chair!  His  first  DX  was  over  the 
supposedly  intractable  Atlantic 
Ocean,  with  little  more  than  15 
walls  of  power. 

Now,  back  to  the  Brendan 
Award.  Some  people  claim  that  the 
2  meter  Transatlantic  Challenge 
sponsored  by  IRTS  will  be  a 
greater  technical  achievement  than 
Marconi's  1903  work  ...  so  here's 
your  chance  for  immortality.  The 
award  will  go  to  the  first  two  ama- 
teur radio  stations  who  establish 
luo-way  contact  on  2  meters, 
across  the  Atlantic  ocean,  without 
using  a  satellite  or  earth- moon- 
earth  (EME)  methods  I  hat  would 
be  cheating! 

Both  stations  must  be  physically 
located  on  land,  or  on  non-tidal 
wilier  ways,  within  the  boundaries 
established  by  the  continental 
shelves  of  Europe  and  North 
America  Each  operator  must  be 
properly  licensed  as  an  amateur 
radio  operator  by  his  or  her  na^ 
tional  government,  and  be  operat- 
ing within  the  provisions  of  that 
license  {especially  power  and  fre- 
quency limits),  IRTS  reserves  the 
right  to  have  its  representatives 
inspect  both  claimants"  stations 
to  ensure  that  things  are  on  the 
up-and-up. 

The  normal  rules  for  an  estab- 
lished ham  QSO  apply  to  the  2 
meter  Transatlantic  Challenge. 
Both  stations  must  receive  the 
callsign  of  the  Other  in  full;  signal 
reports  must  be  exchanged  (any 
recognized  system — RS.  RST, 
meteor  scatter — can  be  used,  but 
it  must  include  at  least  two  char- 
acters); each  station  must  receive 
confirmation  I  Morse  '*QSL."' 
"R"  or  voice  "Roger" i  from  the 
other.  The  data  must  be  ex- 
changed within  a  single  four- 
hour  period.  If  the  four-hour 
period  expires,  then  a  new  con- 
tact-pair (another  four-hour 
period)  must  be  established. 

In  something  of  a  "shades  of 
Marconi'*  effort,  the  Radio  Soci- 
ety of  Great  Britain  < Lambda 
House,  Crunhome  Road.  Potters 
Bar,  Herts.,  EN6  3JE,  England)  is 
setting  up  a  special  account  for 
donations  to  its  RSGB  Propagation 
Studies  Conn  nil  tee  to  allow  the  es- 
tablishment of  permanent  beacons 


on  2  meters*  One  beacon  will  be 
located  near  Lands  End,  England, 
and  the  other  near  St.  Johns,  New- 
foundland. That  project  could  re- 
sult in  some  substantial 
propagation  studies,  and  could  lead 
to  the  information  that  will  cause 
someone— or  more  than  one 
someone- — to  win  the  St*  Brendan 
Trophy. 

For  a  good  source  of  technical 
information  on  the  problems  of  2 
meter  transatlantic  propagation, 
check  out  "How  To  Win  The 


but  another  big  bunch  is  doing 
some  real  science  (unfortunately, 
1  wonU  be  able  to  judge  too  many 
science  fairs  this  year  because  1  am 
teaching  a  Northern  Virginia  Com* 
munity  College  class  in  Visual 
BASIC  on  Saturday  mornings). 

The  point  of  this  digression  is 
that  we  hams  have  an  opportunity 
to  hook  kids  into  the  hobby  at  an 
early  age  through  education.  There 
are  a  couple  of  ways  to  go  about 
this  (besides  reading  "Hams  With 
Class1'),  First,  you  can  mentor  (or 


"Here's  your  chance  for  immortality. 
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Brendan  Trophies"  by  Dr 
Geoffrey  H.  Grayer  in  the  June 
1995  issue  of  Radio  Communica- 
tions {RadCom  is  the  journal  of  die 
RSGB,  and  thus  enjoys  a  position 
similar  to  the  ARRL's  {MTamong 
British  ham  operators).  The  ad- 
dress for  RadCom  is  the  same  as 
for  the  RSGB  above}. 

The  Brendan  challenge  is  not 
impossible,  but  it  would  be  very 
difficult.  One  of  my  earliest  ham 
writing  tasks  was  the  monthly  re- 
port of  the  Northern  Virginia  Ra~ 
dio  Club  (club  station  W4PAY)  to 
the  Foundation  for  Amateur 
Radio's  Autocall  newsletter  As  a 
result  of  that  task,  I  received  an 
invitation  to  the  I960  Edison 
Award  (sponsored  by  General 
Electric)  banquet  in  Washington, 
DC.  The  two  fellows  who  won  the 
award  that  year  had  established 
two-way  ham  contact  on  2  meters 
between  California  and  Hawaii. 
Not  exactly  the  North  Atlantic 
path,  but  about  as  far  (although  1 
would  prefer  being  in  KH  6*1  and 
than  in  any  location  in  the  North 
Atlantic ,..  save  only  El-land  and 
G/GM-land,  for  which  I  have  a 
special  Fondness). 

Hams  With  Class" 

One  of  my  favorite  ham  col- 
umns has  been  "Hams  With  Class" 
in  73,  partially  because  I  have  a 
soft  spot  for  people  who  work  w ith 
kids  and  introduce  them  to  radio 
in  general  and  ham  radio  in  par- 
ticular. Every  year  1  judge  several 
science  fairs,  and  am  impressed 
with  the  ability  of  kids  to  do  sci- 
ence and  technology.  A  lot  of  them 
are  little  more  than  re-doing  class- 
room demonstrations,  or  worse* 


is  that  "Elmer"?)  youngsters  who 
show  interest  in  radio.  That's  how 
1  got  started  (Mac  Parker  W4II 

was  mine),  and  I  suspect  it+s  how 
many  of  you-all  got  started  as 
well).  Another  way  is  to  work  with 
high  school  and  junior  high  school 
science  fairs,  or  volunteer  to  work 
with  the  science  departments. 

In  some  schools,  they  permit 
college-dcgrccd  members  of  the 
community  to  teach  science 
classes,  although  under  ihc  su- 
pervision of  a  licensed  teacher. 
That's  a  possibility  for  both 
community  involvement  and 
(in  some  cases)  a  little  (very 
little,  sadly)  extra  income.  In 
other  cases,  even  non- 
degreed  people  with  indus- 
trial arts  experience  are 
allowed  to  teach  shop  classes 
(again,  under  a  licensed 
teacher's  supervision).  An 
auto  mechanic  I  know 
teaches  a  two-hour  shop 
class  every  day  at  the  local 
voc-tech  school  (a  high 
school  with  an  industrial 
arts  flavor). 

You  can  also  set  up  demon- 
strations of  ham  radio  for  the 
school,  or  serve  as  a  commu- 
nity advisor  or  mentor  to  a  stu- 
dent ham  radio  club  (I've  seen 
both  done). 

Still  another  tactic  would  be 
to  become  familiar  with 
radioscience  observing,  and 
integrate  ham  radio  into  it. 
This  activity  includes  looking 
for  natural  radio  signals  such 
as  whistlers  (1  to  10  kHz),  sud- 
den ionospheric  disturbances 
(SIDm  caused  by  solar  flares 
(these  are  found  by  monitor- 
ing 1 5  to  30  kHz  VLF  stations 


for  sudden  increases  in  signal 
level),  and  propagation  studies  (es- 
pecially during  solar  eclipses  or 
other  solar  events).  Ham  radio  can 
be  "snuck  into"  such  activities. 

Still  another  way  is  to  find 
and  encourage  schoolteachers 
who  want  to  get  into  ham  radio 
themselves.  Mentor  them,  get 
them  licensed,  and  help  them 
set  up  a  station.  You  do  thai 
with  newbies  anyway,  so  why 
not  concentrate  some  advertis- 
ing for  your  club's  Novice  class 
on  the  local  schools?  I  recall  a 
seminary  professor  who  taught 
at  a  school  that  had  a  large  con- 
tingent of  Third  World  students 
on  scholarship.  He  said  the  rea- 
son was  that  it  cost  525,000  a 
year  to  keep  a  missionary  in 
those  countries,  but  only 
$10,000  a  year  to  educate  a  na- 
tional .,.  who  would  go  back 
home  and  remain  in  place 
teaching  for  many,  many  de- 
cades (at  no  additional  cost  or 
effort).  The  same  principle  ap- 
plies for  hams:  Teach  a  teacher 
how  to  "fish"  and  you  won't 
have  to  feed  his  or  her  students 


yourself.  Teachers,  after  all, 
are  largely  dedicated  to  their 
profession,  and  will  perform 
admirably  to  mentor  young 
hams- wannabees  and  help  them 
gel  licensed.  Putting  a  little  ef- 
fort into  junior  and  senior  high 
schools,  not  to  mention  the  up- 
per end  of  the  elementary 
grades,  will  pay  rich  dividends 
for  the  hobby. 

How  important  is  getting 
more  lifetime  hams  into  the 
hobby?  Radio  spectrum  is  pre- 
cious, and  there  is  a  simple  rule 
in  effect:  Use  it  or  lose  it.  Re- 
member, the  1 1  meter  Citizen's 
Band  was  a  ham  band  pre- 1957. 
We  lost  it  to  the  Class  D  CB 
service  because  the  FCC  could 
see  that  very  few  people  were 
using  it  ...  the  1956  or  1957 
"Save  11"  contest  at  the  last 
minute  notwithstanding. 

Connections  ... 

I  can  be  reached  via  snail  mail 
at  RO.  Box  1099,  Falls  Church, 
VA  2204 1 ,  or  via  Internet  E-mail 

at  carr|j @ aol.com. 


WINTER  CLEARANCE 
USED  COMMERCIAL  GEAR  AT  HAM  PRICES!! 

SPECIAL!! 

FACTORY  MADE  MOHILE  REPEATERS! 
GE  -  40  WATT  UHF  W1TI 1  DUPLEXER  S3  99 


OTHER  NIiAT  STUFF 


42-50  Mhz 

GE  EXEC  IL100W,  Xtal,  $99 

GE  MASTER  II.  100W.  Xtal,  $125 

GE  DELTA,  100W,  Syn,  $1 99* 

MICOR,  100W,  Xtal,  $99 

MTTREK,  100W,  Xtal,  $125 

406  -  420  Mhz 


150-162/174 

GE  EXEC  n,  Xtal,  $69 

GE  MVP,  Xtal,  $99 

GE  DELTA,  100W,  Syn  $199 

MICOR,  100W,  Xlal.  $125 

MTTREK,  100W,  Xtal,  $249* 

450  -  470 


GE  PHOENIX,  Syn,  $189 

GE  MLS,  Sy,  $99 

STANDARD  GX3000,  Syn,$129 

STANDARD  11X400,  Syn,  $75 

Accessories,  if  any,  arc  optional.  Testing  available  al  additional  cost 

Call  or  write  for  full  product  information.  'Testing  included. 

30  day  warranty  on  tested  items. 


GE  EXEC  II,  40W,  Xtal,$185* 
GE  MVP,  40  W,  Xtal,$1  85* 
GE  MASTER  H,  40W,  $1 99* 
MORE,  MORE,  CALL!! 


VersaTel 


znimwim 


RO,  BOX  4012  •  CASPER.  WY.  82604 

Locat  307-265-9500  -  OttietS  800-456-5548 

Tech  307-266-7700  *  Fax:  307*266-30 10 


CIRCLE  259  ON  READER  SERVICE  CARD 

73  Amateur  Radio  Today  •  January  1 997   51 


Hrmsrts 


Number  52  on  your  Feedback  card 


Amateur  Radio  Via  Satellites 


Andy  MacAllister  WA52I8 
14714  Knights  Way  Drive 
Houston  TX  77083 


doing  well  When  the  satellite  is 
properly  illuminated,  signals  are 


Good  News— Bad  News 

We  start  the  new  year  without 
AMSAT-OSCAR-13.  This  high- 
orbit,  long-life  satellite  was 
launched  in  June  1988.  Since 
then  it  provided  ham  sat  enthusi- 
asts quality  high-tech  communi- 
cations  for  over  eight  years 
before  succumbing  lo  l he  gravi- 
tational effects  of  bodies  bcvond 

m 

the  earth.  Most  satellites  in  ellip- 
tical orbits  with  a  perigee,  or  low 
poini.  of  thousands  o\  miles  will 
stay  in  orbit  for  hundreds,  if  noi 
thousands,  of  years.  Due  to  the 
oriental  ion  of  A-O-13's  orbit, 
this  was  not  the  case.  The  forces 
of  nature  took  over  and  its  pre- 
mature end  was  ine\  liable  as  its 
perigee  was  pulled  closer  to  the 
earth  by  the  sun  and  moon. 

On  the  positive  side*  A-O- 13 
performed  extremely  well  I 
while  in  orbit.  AMSAT- 
0SCAR-1Q\  while  not  as  func- 
tional as  A-O- 13  was  before  re- 
entry, still  provides  high-orbit, 
Mode  "B"  (70  em  uplink  iind  2 
meter  downlink)  operation  al- 
most  13  years  after  launch,  Be- 
fore launch.  A-O- 10  was  known 
as  Phase  3-B.  It  was  the  second 
Phase  3  hamsat.  Its  predecessor. 
Phase  3-A.  never  made  it  into  or- 
bit due  to  a  rocket  malfunction 
in  early  1980,  Excellent  long-dis- 
tance contacts  are  sltll  possible 
through  A-O- 1 0  when  conditions 
are  right.  The  on-board  computer 
no  longer  works,  but  the  Mode 
"B%  radios  and  the  solar  cells  are 


good 


Phase  3-D  coming  soon 

Amateur  radio's  next  major 
satellite  is  scheduled  for  launch  in 
April  1997.  Named  "Phase  3-D/* 
this  satellite  is  the  largest,  most 
complex  and  most  expensive 
ham-radio  satellite  ever  built. 
Volunteers  in  over  a  dozen  coun- 
tries on  five  continents  have  been 
working  for  years  to  bring  this 
project  to  fruition. 

The  launch  is  to  be  the  second 
ever  for  the  new  Ariane  5  rocket. 
The  first  Ariane  5  failed  in  June 
1996,  Corrections  have  been 
made,  tests  have  been  run,  and 
optimism  is  high  for  the  second 
Hight.  Phase  3-D  will  be  sent  up 
with  a  pair  of  technological  mea- 
surement packages  for  validation 
of  the  launch  vehicle's  ability  to 
place  two  satellites  into  a  geosta- 
tionary transfer  orbit. 

After  launch.  Phase  3-D  will 
become  an  OSCAR  (Orbiting 
Satellite  Carrying  Amateur  Ra- 
dio) and  will  begin  a  period  of 
testing  and  orbital  adjustment 
that  may  last  months. 

In  the  meantime... 

Waiting  for  the  new  high-or- 
bit satellite  needn't  be  dull.  We 
have  over  a  dozen  operational 
LEO  (low  earth  orbit)  hamsats 
in  orbit  available  for  use  four 
to  six  times  a  day  each,  any- 
where on  earth.  Frequencies 
used  on  these  satellites  range 
all  the  way  from  the  21  MHz 
uplink  ofRS-12  to  the  2400 


Uplinks 

Channel  A 

145.815  MHz  -  1200  baud  AX.25  FSK 

Channel  B 

145.835  MHz  -  1200  baud  AX.25  FSK 

Channel  C 

145.855  MHz  - 1200  baud  AX.25  FSK 

Channel  D 

145.875  MHz  -  1200  baud  AX.25  FSK 

Downlinks 

UHFTX1 

437.206  MHz  -  1200  baud  AX.25  BPSK 

UHFTX2 

437.138  MHz  -  1200  baud  AX.25  BPSK 

Tahtv  L  Bond  plan  for  Mexico-OSCAR-JQ. 
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MHz  downlink  beacon  of 
I  Dove  OSCAR- 1 7>  There  is  a 
good  mix  of  digital  and  analog 
(voice/CWy  satellites  available. 
We  have  new  satellites  like 
Fuji-OSCAR-29,  launched  only 
a  few  months  ago,  to  older  sat- 
ellites including  UoSAT-OS- 
CAR- 11  launched  in  March 
1984. 

The  South  Africa  AMSAT 
Award 


In  a  cooperative  effort  with 
Southern  Africa  AMSAT.  the 
Radio     Amateur     Satellite 

Corporation  (AMSAT-Nonh 
America)  is  promoting  the 
South  Africa  AMSAT  Satellite 
Communication  Achievement 
Award,  This  award  is  the  per- 
fect entry-level  award  for 
satellite  enthusiasts.  The  re- 
quirements are  simple.  Send  25 
QSLs  (or  good  front  and  back 
photocopies)  for  Phase-2  (low 
earth  orbit)  satellite  contacts  to 
the  AMSAT  Awards  Manager. 
The  fee  is  S3. 50  for  AMSAT 
members  and  55.00  for  non- 
members.  Additional  funds  are 
requested  for  the  return  ol  QSL 
cards  if  photocopies  are  not 
submitted.  Send  to:  AMSAT 
Awards  Manager,  Mike 
Searcclta  WA5TWT,  310  Lom- 
bardy.  Sugar  Land.  TX  77478. 
Mike  has  been  authorized  to  is- 
sue the  South  African  award 
without  the  long  delays  previ- 
ously encountered  with  over- 
seas submission*  The  low-orbit 
hamsats  can  be  a  lot  of  fun. 

A  New  Year's  event 

For  many  years  the  ARRL 
has  sponsored  Straight  Key 
Night  (SKN)  on  New  Year's 
Day.  Ray  Soifer  W2RS  in- 
vites interested  satellite  op- 
erators lo  participate  in  the 
25th  annual  SKN  via  OSCAR, 
He  reports  thai  there  are  tio 
rules,  no  scoring,  and  no  need 
to  send  in  a  log.  Just  call  CQ 
SKN  in  the  CW  passband  seg- 
ment of  an  OSCAR  between 
0000  and  2359  UTC  on  Janu- 
ary 1 ,  1997*  or  answer  a  CQ 
SKN  call  from  another  sta- 
tion. Contacts  \ia  the  moon 
also  count.  Ray  refers  to  the 
moon  as  OSCAR-0.  Nomina- 
tions for  the  best  "fist**  can  he 


sent     via    the     Internet     to 

w2rs@amsat.org. 

An  end  before  a 
beginning? 

Less  than  a  month  after  the  suc- 
cessful launch  of  Fuji-OSCAR-297 
Mexico-OSCAR-30  lM-Q-30) 
was  successfully  placed  in  orbil 
from  the  Russian  Plesetsk  facil- 
ity on  September  5,  1996.  The 
satellite's  polar  orbit  is  just  un- 
der 1 ,000  kilometers  (600  miles) 
hi"h<  Signals  from  the  satellite 
were  received  shortly  after 
launch,  but  there  is  a  problem. 
The  signals  disappeared  after 
several  days  and  attempts  to 
command  the  satellite  failed. 
Work  continues  in  an  attempt  to 
bring  M-O-30  back  to  life,  but 
catastrophic  failure  in  the  com- 
mand receiver  is  feared. 

Prior  to  launch,  the  new  satel- 
lite was  called  UNAMSAT-B, 
This  was  not  the  first 
UN  A  MS  AT.  but  rather  the  re- 
placement for  LI  N  A  MS  AT- 1 
which  never  achieved  orbit.  The 
UNAMSAT-1  launch  attempt  on 
a  converted  Soviet  SS-25 
tTOPOL*  missile  met  a  fiery  end 
when  an  upper- stage  motor  failed 
on  March  28,  1995.  Following 
the  disaster,  the  IN  AMSAT 
crew  was  dejected  but  not  with- 
out hope.  Two  sets  of  spacecraft 
modules  were  originally  built. 

While  UN  AMSAT- 1  lay  in  a 
mass  of  rocket  debris  somewhere 
in  eastern  Russia  or  on  the  bot- 
tom of  the  Sea  of  Okhotsk,  the 
back-up  modules  were  waiting 
sateh  back  in  the  lab  in  Mexico 
City,  It  took  a  lot  of  work  Over  a 
one-year  period  to  get  the  second 
I  NAMSATread)  lo  bu}  uc\\ 
solar  panels  and  get  another 
ticket  to  orbit.  Project  Director 
David  Liberman  XE1TU  pro- 
vided the  needed  drive. 
UNAMSAT-B  represents  the 
never-say-die  attitude  of  true 
space  pioneers, 

UNAMSAT-B 

Built  at  the  Universidad 
Nacional  Autonoma  de  Mexico 
by  the  PUIDE  tPrograma 
Umversitario  dc  InvcsUgacion  y 
Desarrollo  Espacial.  or  Univer- 
sity Program  of  Space  Research 
and  Development)  group, 
UNAMSAT-B  is  the  most  recent 


microsat  "clone. M  The  first 
microsat  s  were  launched  six 
years  ago  from  French  Guiana* 
They  are  small  cubes,  25  cm  on 
a  side,  weighing  about  10  kg 
each*  with  five  internal  slacked 
modules,  Four  of  the  modules 
contain  standard  systems  com- 
mon to  all  AMSAT  microsats;  a 
five-channel  2  meter  receiver, 
battery  charge  regulator  unit, 
computer  and  70  cm  transmitter. 
The  fiTth  module  in  the  stack  is 
called  the  TSFR,  or  "This  Space 
For  Rent."  The  TSFR  in  MO30 
contains  an  intriguing  experi- 
ment to  identify  meteors  that 
have  velocities  greater  than  72 
km/see. 

The  five-channel,  2  meter  re- 
ceiver was  designed  for  digital 
( 1 200  baud  FSK  AX. 25)  uplinks 
from  users  on  four  simultaneous 
channels:  145.815,  145.835, 
145.855  and  145.S75  MHz.  The 
fifth  channel  is  the  unpublished 
uplink  for  ground-based  control 
stations.  It  is  used  to  send  soft- 
ware up  to  the  satellite  and 
change  onboard  operational  pa- 
rameters, A  failure  in  ihc  com- 
mand receiver  is  one  of  the 
possible  reasons  for  M-O-SO's 
silence. 

The  BCR  module,  or  bauery 
charge  regulator,  contains  not 
only  the  power  control  circuitry, 
but  also  the  nickel-cadmium  bat- 
teries that  allow  the  satellite  to 
operate  during  eclipse  periods. 

The  computer  module  uses  a 
radiation-hardened  NEC  V40 
microprocessor.  There  isalsoa256 
Kbyte  bank  of  EDAC  memory  and 
an  additional  4  Mbyte  bank  of 
SRAM.  Total  computer-system 
power  consumption  is  under  I 
watt. 

The  transmitter  module  con- 
tains two  separate  UHF  transmit- 
ters for  telemetry  and 
communications  downlink.  Both 
use  BPSK  (bi-phasc  shift  keying) 
modulation  at  1200  baud,  AX. 25 
protocol.  The  primary  transmit- 
ter is  on  437.206  MHz,  and  the 
secondary  transmitter  is  set  to 
437,138  MHz.  Only  one  trans- 
mitter at  a  time  is  activated,  but 
either  can  be  used  for  all  telem- 
etry and  data  communication 
purposes. 

The  body  of  the  satellite  is  sur- 
rounded by  high-efficiency  gal- 
lium-arsenide solar  cells  and  a 


thin  quartz  crystal  coating.  The 
2  meter  antenna  is  on  the  top, 
while  the  70  cm  antennas  are  ar- 
ranged around  the  bottom.  The 
41  MHz  antenna  is  a  canted 
dipole. 

The  TSFR  module 

Packed  into  the  fifth  module 
is  a  70  watt  (RMS)  radar  trans- 
mitter on  40.997  MHz*  a  sensi- 
tive receiver  and  a  computer.  The 
transmitter  sends  short  pulses  (I 
to  16  ms)  every  one  to  16  sec- 
onds. The  4 1  MHz  transmitter  is 
licensed  by  Mexico  according  to 
the  ITU  (International  Telecom- 
munications Union)  frequency 
allocation  listings.  The  receiver 
then  listens  for  echoes  from  ion- 
ization trails  caused  by  meteors 
as  they  burn  up  in  the  atmo- 
sphere. The  returning  echoes  are 
digitized*  analyzed  by  the  com- 
puter and  then  downlinked  as 
data  files  on  70  cm  for  study. 

In  order  to  provide  the  tempo- 
rary but  high  current  needs  of  the 
radar  transmitter,  special  buffer- 
ing on  the  1 0  volt  satellite  power 
bus  was  required.  A  special 
switching  power  supply  was  de- 
signed to  charge  a  bank  of  1 6  tan- 
tatum  capacitors  to  40  volts 
between  pulse  transmissions, 
The  system  does  not  overload  the 
main  power  bus  and  has  a  DC- 
to-RF  efficiency  of  92  percent. 

The  41  MHz  receiver  is  a 
single-conversion  design  with 
both  lower  and  upper  sideband 
detectors.  Total  bandwidth  is 
about  20  kHz,  enough  to  handle 
the  maximum  Doppler  shift 
expected  from  returning 
metcoMrail  echoes. 

For  meteors.  72  km/sec  is  the 
solar  system  escape  velocity. 
Meteors  traveling  faster  are 
from  outside  our  system.  The 
TSFR  computer  (68HC805 
microcontroller)  records  the 
received  echo  from  the  re- 
ceiver and  then  sends  it  to  the 
main  satellite  computer  mod- 
ule as  a  64  byte  block  for  fur- 
ther analysis  and  subsequent 
transmission  via  the  downlink 
transmitter.  The  analysis  in- 
cludes a  Digital  Fast  Fourier 
Transform  (DFFT)  and  a  spe- 
cial buffer  system  to  check  for 
Doppler  shift  between  subse- 
quent received  signals.   If 


Doppler  shift  is  delected  be- 
tween the  samples  (indicating 
relative  meteor  speed),  the  ra- 
dar transmitter  will  be  set  for  a 
faster  pulse  repetition  rate  for 
a  period  of  lime.  Data  that  rep* 
resents  meteors  traveling  above 
the  72  km/sec  speed  limit  will 
be  logged  and  stored  in  files. 

Communications 

The  frequencies  shown  in 
Table  1  define  the  Mode  UJ" 
communications  capabilities  of 
M-O-30.  The  following  data  was 
received  by  Norben  Notthoff 
DF5DP  a  few  days  after  launch 
on  the  70  cm  downlink  before  the 
satellite  went  silent: 

UNMS AT- 1  >STATUS:  ?  1 2S  f<- 
UNMSAT-I>PU1DE: 

AFTER      ALL      IT      STILL 

MOVES 

Y   A   PESAR    DE  TODO   SE 
MUEVR„. 

UNAMMEXICO. 


UNMSAT-I>BCRXMT;^?12 
UNMSAT-I>TIME-1:PHT: 

uptime  is  005/10:32:41, 

Time  is  Sat  Sep  07   18:17:29 

1996 

More  information 

Additional  information  about 
the  M-O-30  and  efforts  to  bring 
it  back  to  life  can  be  easily 
Found  on  the  Internet.  The  best 
source  is  from  the  AMSAT 
World  Wide  Web  site.  The  URL 
(Universal  Resource  Locator)  is: 
http://www.amsat.org.  M-O-30 
bulletins  and  updates,  along 
with  orbital  elements  for  track- 
ing programs,  can  be  found  and 
downloaded.  The  AMSAT  site 
provides  a  link  to  the 
UN  AMSAT  web  pages,  or  you 
can  address  them  directly  at: 
http ;  //serp  ien  te  .dgsca.u  nam .  mxf 
unamsat/unamcng.htm.  M-O-30 
held  much  promise  both  as  a 
fun  satellite  and  as  an  excit- 
ing experiment.  If  efforts  to 
bring  it  back  fail,  let's  hope 
that  the  UNAMSAT  team  wHI 
try  again. 


310  Garfield  St  Suite  4 

PO  Box  2748 
ELECTRON ics  6jgene,  Oregon  97402 

http://vvww.motron.corn 


TxID-1 


Transmuter  FiNqERPRiNTiNq  System 

wf  TxlD™  Software  and  IBM/Compatible  circuit  card. 

Now  Skippii\q  Versjon  2  SoFtware 
wfrh  automatic  MATch  ancJ  compare! 

TxlD™  TxPorter 

ExTERNAl  AdApTER  foR  MobilE  OpERATiON. 
CONINECTS  TtlE  TxlD  TO  yOUR  LApTOp  CoMpUTER! 

TX1D-1  riv.f  RPni\ii\q  S\>if «  ttiik  Sofiuwt     $699.00  PIUS 

TxPorter    moMf  opnt\m»  \«Ujjier      $249.00  s/h 


TM 


Call  for  more  information. 

Info:  (541)  687-2118  Fax:  (541)  687-2492 


CIRCLE  248  ON  HEADER  SERVICE  CARD 
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Hhm  to  hhm 


Number  54  on  your  Feedback  card 


Your  Input  Welcome  Here 


Dave  Miller  NZ9E 
7462  Lawler  Avenue 
NilesIL  60714-3108 

With  the  firsi  issue  of  the  new 
year  conies  a  nice  variety  of  "Ham 
To  Ham"  lips.  Many  thanks  to  those 
who've  taken  the  lime  to  send  in 
their  ideas  (often  several)  during 
1996,  as  well  as  to  the  names  that 
we're  seeing  for  the  first  lime.  I'm 
ahv  av  s  looking  for  more  lips,  ideas, 
suggestions  and  shortcuts  to  keep 
the  column  going  and  growing,  so 
please  don't  hesitate.  The  address 
is  above. 

Adjustable  antenna  tip 

From  William  Thim  Jr. 
N1QVQ:  Bill  has  been  very  sup- 
portive, with  a  number  or  good  tips, 

**|  own  a  portable  antenna  that  cov- 
ers several  VHF/iJHF  ham  bands, 

but  it  must  be  ph\  sieally  adjusted 
for  each  different  band.  After  los- 
ing the  adjustment  instructions 
once.  I  decided  not  to  let  that  hap- 
pen again,  so  1  got  the  tuning  in- 
structions from  a  friend,  then 
transferred  ill  em  to  the  antenna's 
base  using  a  customizable  rubber 
stamp  kit  like  the  ones  sold  in  many 
office  supply  slorcs.  A  coal  0 1  'clear 
lacLjuer  spray  over  the  stamping 
sealed  it.  To  make  sure  that  I  always 
had  a  tape  measure  with  the  antenna 
for  those  critical  adjustments,  1 
made  a  trip  to  l he  XYL's  favorite 
sewing  supply  si  ore  and  purchased 


one  of  those  'cloth-tape  yardsticks/ 
attached  it  to  the  antenna  using  a 
*[  wist-iie/  and  now  I  know  r II  have 
even  thing  needed  for  adjusting  the 
anienn a.  You  can  "customize"  this 
basic  idea  to  fit  your  own  antenna- 
clement  needs,  depending  upon  the 
particular  model  of  adjustable 
antenna  that  you  have," 

Moderator's  note:  Good  idea. 
Bill;  also  f  don 't forget  to  "twist-tie  * 
that  special  Allen  wrench  or  an  in- 
expensive small  screwdriver  to  the 
package  if  loosening  and  tighten- 
ing set-screws  is  involved  in  the  ad- 
justment. A  small,  plastic 
"zip-lock'  bag  with  a  hole 
punched  into  one  corner  can  hold 
these  mid  sand  ends.  The  bag  itself 
can  then  be  secured  to  the  antenna 
package  with  a  "mist-tie  "  or  short 
length  of  cable -lacing  twine. 

Not  written  in  stone 

from  David  Hyman 
KB0ONF:  A  way  to  cut  down  on 
paper  costs  in  your  ham  shack: 
"I've  been  able  to  drastically  cut 
down  on  the  amount  of  scratch  pa- 
per thai  1  use  by  assigning  the  note- 
laking  task  to  a  scrap  piece  of  1/4" 
thick,  8  I/BNfc  I  T  chunk  of  while 
Plexiglas1  M  instead.  Sinouih  white 
Plexiglas  is  available  from  surplus 
outlets  around  the  country  at  very 
reasonable  prices  ...  often  sold  by 
the  pound  (look  in  your  Yellow 
Pages  under  *  surplus-retail* ).  It  can 


HC-18/U  crystals 

Hnh 


o  o 


16-pin 
DIP  sockel 


0  go  o\>  O 


Filter 


capacitor 


> 


Fig.  L  KB4ZGC/\V4UD'S  idea  of flow  a  four-crystal  ladder  filter  might  be 
laid  4  mi  ttsing  a  standard  16-pin  DIP  IC  socket  for  mounting  die  crystals, 
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be  easily  cut  with  a  handsaw,  or 
simply  scored  with  a  utility  knife, 
then  cracked  over  the  sharp  edge 
o\  a  table — the  ragged  edge  can 
then  be  either  filed  or  lightly  Tire- 
polished'  with  a  propane  torch  (go 
easy,  it  doesn't  take  much  heat). 

'The  white  Plexiglas  is  then  the 
'perfect*  writing  surface  Tor  either 
dry  marker  pens  or  the  waier 
soluble  pens  sold  in  ait  stores  and 
office  supply  outlets.  1  prefer  the 
*dry  markers'  myself,  one  of  which 
is  the  Expo  Markaway  3™  .  No, 
83000.  by  Sanford.  Black  is  prob- 
ably the  best  color  and  a  chisel- 
shaped  lip  works  nicely  fur  me* 

"Cleaning  the  white  Plexiglas 
surface  after  use  is  easy  too.  A  dry 
erase  spray  cleaner  is  sold  specifi- 
cally for  this  purpose,  but  Tve 
found  that  lacquer  thinner,  poured 
into  a  defunct  glass  window  cleaner 
spray  bottle,  works  just  as  well  and 
at  a  fraction  of  the  cost.  The  lac- 
quer ihinner  doesn't  seem  to  attack 
or  soften  the  white  Plexiglas  that 
Tm  using  in  any  way." 

Moderator's  note:  Tve  used  a 
similar  idea  in  my  own  ham  shack 
ttsing  a  "note  jotter"  consisting  of 
a  washable  pen  and  plastic -coated 
tablet,  made  for  wall  hanging  near 
a  kitchen  telephone.  In  this  case,  a 
damp  cloth  will  erase  everything. 
Remember  those  little  marker  slates 
with  a  clear  plastic  on  top  .followed 
by  a  translucent  sheet  and  ending 
i  vith  a  hint  A  waxy  surface  ?  You  sim- 
ply lifted  the  two  top  sheets  to  erase 
the  whole  tablet  ...  great  fun  to  use 
a.s  I  remember. 

Considerable  cable 
considerations 

From  Phil  Salas  \l)5X:  13 
suggest  that  you  consider  using 
9913  coax  cable,  instead  of  the 
more  popular  RG-213,  for  your 
VHF/UHF  antenna  feedlines.9913 
has  about  a  third  less  loss  than  RG- 
213  at  a  given  frequency,  and  is 
much  easier  to  'connectorize*  with 
the  standard  PL- 259  L'HF  connec- 
tors. The  inner  insulation  is  easier 
to  strip  since  il  b  mostly  air!  The 
shield  is  easier  to  solder  to  the  PL- 
259  since  the  inner  dielectric 
doesn't  conduct  the  heat  away  as  it 
does  in  the  RG-213  type  orcables. 
Cable  X  pens  (orders  1-800-828- 
3340,  tech  inf.  1 -847-520-3003 1 
sells  9913  for  42  cents  per  foot. 
which  is  only  about  six  cents 
per  foot  more  than  RG-2 1 3.  The 


disadvantages:  You  must  lake  ex- 
tra care  to  properl  y  waterproof  your 
outside  connectors  (since  any  inter- 
nal  water  will  flow  easily  through 
its  mosdy  air-filled  innards)  but  you 
should  carefully  waterproof  ail  out- 
side connectors  anyway.  Also, 
9913  is  not  quite  as  flexible  as  RG- 
213,  since  the  center  conductor  is 
a  solid  copper  conductor,  A 
stranded  center  conductor  form  of 
99 13  is  available,  but  it's  a  bit  more 
expensive  ...  the  choice  is  strictK 
up  to  you. 

"For  waterproofing  those  oul* 
door  connections  and  connectors, 
I've  had  very  good  luck  with  a 
product  called  Plast-Dip™.  Ifs  a 
fast-curing  liquid  plastic  material 
thafs  intended  primarily  for  coat- 
ing tool  handles,  A  can  of  the  thick 
liquid  costs  about  57  at  Home  De- 
pot m  and  other  hardware  and  home 
centers,  but  it  should  last  you  a  gocxl 
long  while.  I  usually  put  two  coals 
of  it  on  all  of  my  outdoor  connec- 
tions. For  wrire  connections,  such  as 
separating  a  coax  shield  and  center 
conductor  for  feeding  a  dipole  an- 
tenna, I  immobilize  the  point  where 
the  shield  and  center  conductor 
separate,  using  hot  glue  (hot  glue 
guns  are  great  for  lots  of  things). 
Then  I  attach  solder  I  ugs  to  the  ends 
of  the  shield  and  center  conduc- 
tor— where  attachment  to  the  an- 
tenna will  take  place,  Finally,  1  dip 
the  entire  end  (including  the  solder 
lugs)  into  the  Pkist-Dip  and  let  it 
cure.  After  curing,  I  use  a  sharp 
hobby  knife  to  trim  oil  the  excess 
Plast-Dip  insulation  that  covers  the 
ends  of  the  solder  lugs.  Neat,  easy 
and  very  waterproof!" 

Moderator  s  note;  Good  sugges- 
tions, PhiL  Waterproofing  outdoor 
coax  finings  can  >  be  overstressed; 
any  moisture  in  even  the  solid  in- 
sulation coax  is  disastrous.  The 
shield  of  a  coax  must  appear  as  a 
solid  conductor  to  RF;  that  is,  each 
overlapping  srrand  of  braid  must 
touch  as  many  of  its  neighboring 
strands  as  possible,  seeming  to  fa  ka 
solid  outer  pipe.  Water of 'any  sort  in- 
side the  ccxix jacket  sjxtils  this  slrield- 
ing  quality  fond  you  can  'i  tell  it  by  IK  * 
resistance  checks  alone—  it  mint  be 
tested  with  true  RF  testing,  looking 
for  loss  or  leakage  I . Even  a  small  nit  k 
in  the  outdoor  cable  s  jacket  must  be 
re-seated.  Phil  i  suggestions  on  the 
best  i  lowest  loss)  cable  are  also 
well  taken .  Even  if  your  entire  cable 
run  can't  be  of  a  low-loss  variety. 


every  foot  that  you  can  manage  will 

he  thai  much  better. 

Crystal  DIP 

From  J.  Frank  Brumbaugh 
KB4ZGC/W4LJD:  When  con- 
structing crystal  ladder  IF  filters, 

you  can  save  PC  board  space,  sim- 
plify the  layout  time  and  make  the 
crystals  much  easier  to  check  or 
replace  by  simply  using  a  standard 
16-pin  DIP  socket  to  hold  the  four 
crystals  needed.  Interestingly,  the 
HOI K/U  style  of  crystal  with  wiie 
leads  will  plug  in  directly  across 
three  pins  of  a  standard  DIP  IC 
socket,  A  quick  look  at  Fig,  I  will 
illustrate  how  a  four-crystal  filter 
would  he  wired  using  this  scheme. 
Just  clip  the  HC-18/LTs  leads  to 
about  1/4",  then  plug  in  the  crys- 
tals after  all  of  the  heat-producing 
soldering  has  been  done.  If  you 
need  more  than  four  crystals,  just 
add  another  DIP  socket!" 

Moderator  s  note:  Clever  idea, 
Frank ,  By  the  way,  Frank  i  right,  a 
wire* lead  HC-1S/U  fits  perfectly 
across  three  pins  of  a  normal  DIP 
socket.  I'd  recommend  using  the 
best  DIP  sockets  you  can  afford  for 
this  application.  The  ones  with 
round  "machined"  pins  hold  the 
crystal  nice  and  tightly. 

Murphy's  Corollary:  When 
working  out  a  problem  on  a  spe- 
cific piece  of  equipment,  try  sleep- 
ing on  iL..  it's  sure  to  make  an 
impression! 

Many  thanks  to  this  month's  con- 
tributors. Without  your  conlinued 
input,  Td  soon  run  out  of  ideas. 
Please  keep  them  coming. 

William  Thim,  Jr.  N1QVQ 

50  Miller  Road 

Broad  Brook  CT  0601 6-9676 


Never  srv  die 
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in  with  catcalls,  carriers,  and 
jamming,  but  without  signing 
calls. 

If  I  were  an  advisor  for  any 
company  wanting  to  get  the  use 
of  a  ham  band  for  their  products, 
Td  record  and  edit  a  few  days  of 
this  kind  of  crapola  as  proof  that 
there  clearly  are  much  better 
public  uses  for  the  billions  of 
dollars  worth  of  ham  spectrum 
we've  inherited  and  arc  laying  to 
waste.  Since  we  claim  to  be  self- 
regulating,  we  have  no  valid  ex- 
cuse for  allowing  this  kind  of 
sickness  to  go  on. 


David  L,  Hyman  KB0ONF 
1455  Edgcumbe  Road 
St.  Paul  MN  55116 

Phil  Salas  AD5X 
1517  Creekside  Drive 
Richardson  TX  75081 

J.  Frank  Brumbaugh  KB4ZGC/ 

W4UD 
c/o  Defendini 
P.O.  Box  30 
Salinas  PR  00751 

Note:  The  ideas  and  sugges- 
tions contributed  to  this  column 
by  its  readers  have  not  necessar- 
ily been  tested  by  the  column's 
moderator  nor  by  the  staff  of  73 
magazine,  and  thus  no  guarantee 
of  operational  success  is  implied. 
Always  use  your  own  best  judg- 
ment before  modifying  any  elec- 
tronic item  from  the  original 
equipment  manufacturer's  speci- 
fications, No  responsibility  is 
implied  by  the  moderator  or  73 
magazine  for  any  equipment 
damage  or  malfunction  resulting 
from  information  supplied  in  this 
column. 

Please  send  all  correspondence 
relating  to  this  column  to  73 
magazine's  "Ham  To  Ham"  col- 
umn, c/o  Dave  Miller  NZ9E, 
7462  Lawler  Avenue,  Niles,  IL 
60714-3108,  USA.  All  contribu- 
tions used  in  this  column  will  be 
reimbursed  by  a  contributor's  fee 
of  $10,  which  includes  its  exclu- 
sive use  by  73  magazine.  We  will 
attempt  to  respond  to  all  legiti- 
mate contributors'  ideas  in  a 
timely  manner,  but  be  sure  to  send 
all  specific  questions  on  any 
particular  tip  to  the  originator  of 
the  idea,  not  to  this  column's 
moderator  nor  to  73. 


So  why  are  cesspools  like  that 
poisoning  our  hobby?  It  seems 
to  me  this  is  largely  the  result  of 
a  lack  of  credible  leadership 
from  our  one  (and  really  only) 
national  organization.  The  pa- 
thetic weakness  of  our  ARRL 
leadership  has  left  amateur  radio 
in  a  similar  situation  to  a  leader- 
less  country  like  Somalia.  This 
weakness  starts  right  at  the  top: 
the  ARRL  board  of  directors. 
which  you  continue  to  re-elect. 
My  bumper  sticker  Never  Re- 
elect Anyone  (the  NRA  for  the 
'90s)  should  be  not  just  applied 
to  Congress,  to  help  flush  out 
Continued  on  page  56 


AMATEUR  TELEVISION 


XviJaSSw?: 


Made  in  USA 


TVC-4G 
only  $89 

SEE  THE  SPACE  SHUTTLE  VIDEO 

AND  GET  THE  ATV  BUG    'vj£gP 

Many  ATV  repeaters  and  individuals  are  retransmitting  Space 
Shuttle  Video  &  Audio  from  their  TVRO's  tuned  to  Spacsnet  2 
transponder  9  or  weather  radar  dunng  significant  storms,  as  well 

as  home  camcorder  video  from  other  hams.  If  it's  being  done  in 
your  area  on  420  -  check  page  538  in  the  95-96  ARRL  Repeater 
Directory  or  call  us.  ATV  repeaters  are  springing  up  all  over  -  all 
you  need  is  one  of  the  TVC-4G  ATV  420-450  MHz  downconveters. 
add  any  TV  set  to  ch  2,  3  or  4  and  a  70  CM  antenna  {you  can  use 
your  435  Oscar  antenna).  You  dont  need  computers  or  other 
radios,  it's  that  easy.  We  also  have  ATV  downconverters,  anten- 
nas, transmitters  and  amplifiers  for  the  400,  900  and  1200  MHz 

bands.  In  fact  we  are  your  one  stop  for  all  your  ATV  needs  and  info. 
We  ship  most  items  within  24  hours  after  you  call. 
Hams,  call  for  our  complete  10  page  ATV  catalogue. 


(818)  447-4565  M-Th  8am-5:30pm 

P.C.  ELECTRONICS 

2522  Paxson  Ln,  Arcadia  CA  9100? 


Visa.  MC.  UPS  COD 

Email:  tomsmb@aoLcom 
24  Hr,  PAX  l&1  &)  447-0489 


TRANSMITTER  LOCATION 


Direction  Finding  System 
Tracks  Down 

•  Stuck  Microphones 

•  Cable  TV  Leaks 

•  Jammed  Repeaters  & 
Cell  Sites 


Models  available  with 
computer  interface, 
synthesized  speech, 
for  fixed  or  mobile 
use.  covering  50  MHz 
to  1  GHz,  Call  or  fax 
for  details 
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that  mess,  bul  also  to  your  ARRL 
board  of  director  rubber-stamp 
voting  every  other  yean  Keep 
flushing  until  we  get  some  young 
people  in  there  and  see  signs  of 
leadership  beginning  to  show. 

How  will  you  know?  When 
you  sec  signs  that  the  League  is 
attacking  messes  like  14313, 
Kl MAN's  endless  ego  gratifica- 
tion, the  lack  of  youngsters  com- 
ing into  the  hobby,  our  overall 
lack  of  growth  (except  for  no- 
coders),  the  disinterest  of  the  no- 
coders  in  upgrading,  and  stuff 
like  that 

Amateur  radio  got  grandfa- 
thered into  most  of  our  present 
ham  bands  as  a  result  of  the  pio- 
neering work  hams  did  in  the  earli- 
est days  of  radio.  Then  we  held  on 
to  most  of  our  bands  by  providing 
clearly  visible  public  services. 
Amateur  radio  was  often  the  only 
means  of  communicating  in  emer- 
gencies. And,  as  1  keep  mention- 
ing, 80%  of  the  licensed  hams 
went  into  the  military  for  WWIL 
providing  a  priceless  contribution 
to  our  winning  the  war,  in  which 
radio,  radar  and  sonar  were 
critically  important. 

But  today,  due  to  an  almost  to- 
tal lack  of  leadership,  we  are  no 
longer  the  pioneering  group  we 
once  were,  We  no  longer  are  of 
any  value  whatever  to  the  mili- 
tary in  case  of  a  war.  Even  our 
vaunted  emergency  communica- 
tions arc  disorganized  and  being 
made  irrelevant  as  other  commu- 
nications services  are  passing  us 


by.  The  only  hope  I  can  see  for 
our  survival  is  as  a  way  to  help 
get  kids  interested  in  high-tech 
careers,  the  way  we  did  before 
the  ARRL  virtually  stopped 
youngsters  from  entering  the 
hobby  33  years  ago.  We  hare  to 
provide  some  sort  of  visible 
public  service  if  we're  going  to 
hold  our  ham  bands,  which  are 
worth  tens  to  hundreds  of  bil- 
lions today.  But  without  leader- 
ship it's  only  a  matter  of  time, 
and  I  doubt  that  we  have  much 
of  that. 

But  how  about  the  FCC — 
wonM  they  protect  us?  Why 
should  they?  These  days  we  are 
nothing  but  a  royal  pain  in  the 
bull  and  an  additional  difficult- 
to-just  ify  expense  for  an  outfit 
whose  budget  is  being  cut  back, 
year  after  year.  Instead  of  put- 
ting the  pressure  on  the  ARRL  to 
solve  our  problems  we  write  to 
the  FCC,  demanding  help.  When 
nothing  comes  of  that  we  write 
to  our  Senator  or  Congressman, 
asking  him  to  put  pressure  on 
the  FCC  to  help.  And  he  then 
sends  a  copy  to  the  FCC,  push- 
ing for  action.  And  since  there  is 
little  the  FCC  can  do,  they  just 
want  to  stop  the  pain. 

What  would  you  do  if  you 
were  a  politically  appointed 
FCC  commissioner?  You  know 
little  about  the  history  of  ama- 
teur radio,  All  you  know  is  that 
there  is  a  disorganized  bunch  of 
old  (very  old  and  largely  lower 
middle  class)  white  men  who  are 
enjoying  billions  of  dollars 
worth  of  the  spectrum  which 
they  inherited  when  it  was  of  no 


value  and  are  these  days  contrib- 
uting little  in  return.  All  you  get 
is  complaints — about  interfer- 
ence, bad  language,  repeater  co- 
ordination, and  so  on.  Try  sitting 
in  a  commissioner's  chair  for  a 
minute  and  see  how  that  feels. 

If  you  feel  that  Tm  dumping 
on  the  ARRL  about  all  this,  then 
please  let  me  know  who  you  rec- 
ommend to  help  solve  our  prob- 
lems? If  you  really  don't  believe 
our  leaders  have  no  responsi- 
bility to  lead,  then  what  alterna- 
tive do  you  suggest ?  If  you  don't 
have  an  answer,  ask  your  direc- 
tor and  then  let  me  know  what  he 
proposes. 

Or  should  I  start  work  on  a  book, 
Ham  Radio  —  In  Memorktml 

Professors  and  Beards 

Have  you  ever  noticed  how 
many  professors  wear  beards? 
Maybe  there's  a  good  psychologi- 
cal reason  for  this.  Try  on  my 
reasoning  and  see  how  it  fits. 

What  has  teaching  college  got 
going  for  it?  Short  hours,  lots  of 
prestige,  tenure  (you  can't  get 
fired),  paid  sabbaticals,  and  gen- 
erous retirement  benefits.  Not 
you'll  never  make  a  lot  of  money, 
but  the  security  is  a  trade-off. 
And  the  prestige.  They  sure  play 
that  game.  Doctor.  Professor. 
Distinguished  Professor 

Now.  if  you  were  a  person  with 
low  self-esteem,  also  known  as  an 
inferiority  complex,  you  would 
tend  to  look  for  work  where  pres- 
tige is  flaunted.  Low  self-esteem 
people  can't  help  bul  do  every- 
thing  Lhey  can  to   make  others 


WANT  TO  LEARN  CODE? 
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Phone  800-274-7373  or  €01 -924*0058,  FAX  «)3-024-S6B.  or  %es  order  form 
on  page  88  for  ordering  mlurmauan. 

Wayne's  Submarine  Adventures  in  WWII 

These  stories  were  originally  published  in  the  Drum  Newsletter 
to  encourage  crew-  members  lo  come  lo  the  yearly  Dntm  reunions 
in  Mobile,  where  the  Dntm  is  on  display  in  Battleship  Park,  next 
to  the  Alohrnm.  If  you  visit  ihe  Drum  you'll  see  many  of  these 
newsletters  on  display.  Submarine  life  was  boring  most  of  the 
time,  bul  suddenly  there  was  intense  action.  You* II  read  about  ihe 
rimes  we  came  very  close  to  being  sunk  -  and  a  couple  times  when 
J  saved  the  boat  from  disaster.  You'll  also  read  the  inside  story  on 
ihe  Amelia  Earhart  spy  mission.  Says  Jim  Walter  W9AZOt  **l  just 
re-read  your  sub  adventures  in  WWII  -  great  stuff  -  enjoyed 
every  page!" 

Order  SA.SS 

Bob  Beck  Talks 

Bob  explains  how  he  developed  Ihe  blood  purifier  circuit, 
the  lengths  the  Albert  Einstein  College  of  Medicine  hospital, 
which  discovered  and  ihen  pal  en  ted  the  process,  has  gone  to  10 
keep  it  secret,  its  success  in  treating  AIDS  and  any  other  virus, 
fungus,  yeast,  parasite  or  microbe  in  the  blood.  He  talks  about 
colloidal  stiver,  and  the  unexpected  side  effects  of  the  blood 
purifier  and  magnetic  pulse  unit  in  weight  reduction  and  re- 
growing  male  pattern  baldness  hair.  This  is  one  heck  of  a  talk. 

Order  BBS  10 


think  they  are  important. 

But  they  also  tend  to  want  to 
hide  their  faces.  I  went  to  a 
costume  party  when  I  was  a  kid 
My  mother  made  a  Shadow  cos- 
tume for  me,  complete  with  a 
black  veil.  That  was  the  first 
lime  I'd  ever  been  at  a  party 
where  my  face  was  hidden,  and 
wow,  did  that  feel  different.  Sud- 
denly I  was  very  outgoing  and 
the  life  of  the  party.  A  veil  or 
mask  gives  one  a  sense  of  secu- 
rity. And  so  does  a  beard  to  hide 
behind.  Think  over  the  bearded 
people  you  know  and  see  if  you 
think  I'm  right 

The  only  bearded  guy  1  can 
think  of  that  this  doesn't  fit  was 
Sam  Harris  W8UKS/WIFZJ/ 
WIBU,  but  then  he  wore  his  in 
the  '40s  and  *50s,  back  when 
thai  was  an  outrageous  thing  to 
do — which  was  why  he  did  it. 
He  didn't  just  wear  it,  he 
flaunted  it. 

Vegetiziiig 

Unless  you've  chosen  to  be 
uneducated  in  the  food  depart- 
ment (aka  ignorant),  you  know 
that  you  really  should  be  includ- 
ing a  hefty  bunch  of  veggies  to 
your  diet.  At  least  if  you  want  to 
make  it  with  any  grace  through 
your  50s  and  nol  join  the  strictly 
steak  and  potatoes  group  in  their 
$2.00Q-a~day  hospital  wards. 
Yes,  I  know,  you  and  Bush  are 
not  broccoli  fans.  I  happen  to 
tike  it,  but  I  can  almost  empa- 
thize with  those  who  don't 
When  1  was  a  kid  I  hated  cauli- 
flower and  didn't  think  I'd  ever 
like  it  Now  I  love  it 

Anyway,  I've  found  a  great 
way  to  not  just  make  these 
veggies  delicious,  bul  to  do  it  in 
their  healthiest  (for  you)  form: 
raw.  Here's  the  deal.  I  hope  you 
have  a  blender.  I  throw  in  a  cup 
each  of  raw  broccoli  and  cauli- 
flower, and  a  half  cup  of  raw  car- 
rots. Zizz  "em  together  until 
they're  in  pieces  slightly  smaller 
than  Grape  Nuts. 

You're  going  to  need  some 
salad  dressing  for  this.  Vm  using 
a  couple  of  tablespoons  or  my 
old  coleslaw  recipe.  It  has  two 
pans  extra  virgin  olive  oil,  two 
pans  apple  cider  vinegar,  one 
part  honey,  one  pan  mayonnaise, 
six  parts  plain  yogurt,  a  teaspoon 
or  two  of  celery  seeds,  salt  and 
pepper  to  taste.  Then  whip  it  all 
together.  This  makes  a  fabulous 
sweet-sour  dressing  that's  great 
for  slaw  and  as  a  veggie  dip.  li*s 
reasonably  low  cal  and  easy  to 
Continued  on  page  59 
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Number  57  on  your  Feedback  card 


Joe  Moell  PE,  KOOV 
PO  Box  2508 
Fullerton.  CA  92637 

A  Foxhunting  Jamboree 

When  did  you  first  hear  about 
radio  direction  finding  (RDF)? 
Since  it  has  become  a  tool  \or 
finding  downed  aircraft  and  sto- 
len curs,  today's  school  kids 
probably  get  a  vague  notion  of  it 
early  on.  Sadly,  they  aren*l  told 
that  ii  can  also  be  great  fun  for 
[hem. 

A  recent  E-mail  exchange  with 
Tom  Stewart  K3TS  brought  back 
memories  of  my  introduction  to 
RDE  Tom  wrote  a  classic  article 
about  2  meter  hidden  transmitter 
hunting  in  New  Jersey  for  the 
September  1957  issue  of  QST.  1 
was  10  years  old  at  the  time  and 
studying  for  my  hani  ticket,  faith- 
ful I  y  trying  to  copy  W I  AW  code 
practice  every  night  on  my  drifty 
Hallicrafters  S-38D  receiver  Thai 
QST  issue  was  one  of  my  first 
ham  radio  magazines.  Tom's  tales 
of  T-hum  trickery  got  me  eager 
to  try  the  sport. 

When  my  Novice  license  ar- 
rived the  following  spring.  1  agi- 
tated at  the  radio  club  in  our  town 
of  1 1,000  souls  to  get  the  group 
to  hold  some  hidden  transmitter 
hunts.  Even  though  Novices  had 
2  meter  phone  privileges  at  the 
lime,  we  were  a  hundred  miles 
from  the  nearest  2  meter  activitv 
and  there  were  no  repealers  to 
bridge  the  gap. 

I  inallv.  the  club  scheduled  a 
hunt  on  75  meter  AM,  where  most 
mobile  operating  was  done  in 
those  days.  I  somehow  managed 
to  lash  together  a  two-tube  75 
meter  converter  with  vibrator 
power  supply  and  connect  it  to  the 
broadcast  receiver  in  the  family's 
gas-guz/.ler  convertible.  Of 
course  I  had  to  talk  Dad  into  driv- 
ing, Bemused  by  the  whole  thing, 
he  agreed. 

For  an  RDF  antenna,  1  used  the 
mullHum  flat  loop  from  the  back 
cover  of  an  old  table  model 
broadcast  set,  I  hadn't  learned 
enough  RF  theory  to  do  a  good 
Job  of  resonating  and  coupling  it. 
so  it  wasn't  very  sensitive  or  di- 
rectional. Dad  and  I  did  a  lot  of 
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riding  around  just  trying  to  hear 
a  signal  over  the  ignition  noise. 
Fortunately,  the  hunt  boundaries 
were  small  and  gas  was  cheap. 

Hundreds  of  T-hunts  later*  I  still 
think  it  is  the  most  fun  you  can 
have  in  hum  radio.  I  wish  every 
youngster  could  experience  it.  But 
how  many  kids  nowadays  have 
supportive  radio  clubs  and  patient 
fathers  to  Elmer  them  into  it?  How 
can  we  bring  kids  and  RDF  to- 
gether? I  think  "Homing  In"  read* 
ers  Greg  and  Gabriella  Owens 
i  WA6HKM  and  KE6JQS  >  have 
found  an  answer 

This  campground 
welcomes  foxes 

Greg  and  Gabriella" s  letter  ar- 
rived shortly  after  Labor  Day, 
They  were  in  charge  of  a  commit- 
tee from  the  Simi  Settlers  Radio 
Club  that  would  be  hosting  a 
Scout  Jamboree-on-thc-Air 
(JOTA)  campouL  They  wanted  to 
know  how  to  put  on  a  demonstra- 
tion of  foxhunting  (also  called 
radio-orienteering  and  A  RDF)  as 
pan  of  their  JOTA  activities.  What 
an  opportunity! 

JOTA  is  a  worldwide  ham 
event,  held  annually  in  mid-Oc- 
tober for  almost  40  years.  Hav- 
ing i\q\ct  been  in  Scouts*  I  knew 
very  little  about  it.  I  had  no  idea 
if  foxhunting  had  ever  been  done 
there  before.  (Actually,  Fm  still 
not  sure,)  Either  way.  1  knew  that 
this  opportunity  couldn't  be 
passed  up.  so  I  called  them 
immediately* 

JOTA  celebrations  run  for  a  48- 
hour  period  beginning  Friday  af- 
ternoon. They  range  from  simple 
to  elaborate,  In  some  towns,  a 
ham  invites  a  troop  or  two  for  a 
ham  shack  visit,  Letting  Scouts 
participate  in  contacts  with  other 
JOTA  groups.  In  other  places,  it's 
a  full-blown  Camporee  with 
many  stations  and  activities. 
That's  what  the  Settlers  were 
planning, 

"We  hope  to  have  stations  on 
every  active  HF  and  VHF  band/" 
Gabriella  told  me.  "We'll  demon- 
strate both  voice  and  C W  modes 
on  the  air.  Local  ATVers  will  set 
up  two  stations  so  the  Scouts  can 


Photo  A.  April  WA60PS  helped  explain  RDF  to  eager  Scouts  before 
they  we  tit  out  it*  hunt.  Looking  on  is  long  ii  me  Scouting  supporter 
Darryf  Widmari  KF6DL  (Photo  hy  Joe  Moell  K0OVJ 


have  television  QSOs  back  and 
forth.  We  will  also  have  code  os- 
cillator kits  for  them  to  solder 
together." 

The  Simi  Settlers'  JOTA  site 
would  be  Lake  Casitas  Recre- 
ation Area  near  scenic  Ojai,  Cali- 
fornia. Scouts  from  Ventura.  Los 
Angeies  and  Santa  Barbara  coun- 
ties were  invited.  Several  hun- 
dred could  be  accommodated. 
The  event  would  officially  begin 
at  noon  Saturday  and  continue  for 

■ 

24  hours.  Many  Scouts  would 
camp  over  Saturday  night,  while 
others  would  be  at  the  lake  shore 
for  just  a  few  hours  on  one  dn\ 
Foxhunting  at  night  would  be 
unsafe,  so  we  had  to  make  it  pos- 
sible for  many  Scouts  to  hunt  at 
the  same  time  during  our  limited 
available  hours. 

Lake  Casitas  is  a  drive  of  over 
100  miles  for  T-hunters  in  my 
area,  but  it  is  only  about  40  miles 
from  Santa  Barbara,  where  there 
is  a  growing  group  of  radio- 
orienteering  enthusiasts.  1  own 
plenty  of  fox  transmitters,  but  not 
enough  RDF  gear  for  dozens  of 
Scouts  to  use.  Whaf  s  more.  April 
and  I  would  need  knowledgeable 
helpers  lor  one-on-one  training 
of  the  Scouts.  I  zipped  off  E-mail 
to  Marvin  Johnston  KE6HTS  of 
the  Santa  Barbara  Amateur  Ra- 
dio Club  and  he  immediately 
agreed  to  help. 

Having  no  experience  with 
foxhunting  demonstrations  for 
pre-teens.  J  could  only  try  to  en- 
vision how  it  would  go.  !  imag- 
ined that  we  would  take  the 
Scouts  in  packs  or  troops  of  a 
dozen  or  two  and  give  them  a 
quick  show-and-tell  on  RDFing 
and  map  plotting.  Then  we  would 
hand  out  some  gear  and  send  them 
into  the  woods  to  try  to  find  five 
foxes  transmitting  for  a  minute 
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each  in  sequence,  just  like  they  do 
in  a  formal  international-rules  com- 
petition (see  "Homing  In"  for  Au- 
gust and  September  1996). 

Greg  surveyed  topographical 
maps  of  the  site  and  suggested  a 
hilly  area  of  about  one  square  mile 
across  the  park  road  from  the  camp- 
ing area.  He  even  agreed  to  make 
lots  of  copies  of  ilia  I  map  for  the 
Scouts,  "Don*l  worry/'  he  told  me, 
"they  are  prepared  lor  being  in  the 
woods  and  will  bring  compasses 
with  them."  Good,  all  I  would  need 
for  orienteering  would  be  a  batch 
of  protractors. 

For  a  week  before  the  event,  I 
spent  each  evening  tuning  up  my 
KPI  'vCB  and  borrowing  more.  On 
Friday  afternoon,  April  and  1  went 
to  the  site  to  check  it  out.  t  quickly 
realized  that  my  imagination  had 
not  served  me  well.  The  hilly  area 
was  fenced  off.  No  access!  Oh  well, 
ii  wasn't  very  shady.  In  truth,  it 
1 1  >i  iked  like  a  barren  lit  >me  for  rattle- 
snakes. Besides,  ii  was  too  far  away 
from  the  campsite. 

We  decided  to  hide  the  foxes 
within  the  large  wooded  JOTA 
campground,  not  far  from  our  \an 
where  w e  were  showing  a  video  of 
international  radio-orienteering 
competitions  I  see  Photo  A  l  Scouts 
would  not  have  a  long  hike.  We 
could  easdy  watch  and  help.  As  a 
side  benefit,  the  sight  of  them 
combing  the  grounds  with  sniffing 
gear  would  attract  much  more  al- 
ien lion  to  our  demonstration. 

The  two  hundred  or  so  Scouts 
that  came  to  Lake  Casitas  were 
mostly  in  elementary  school. 
They  may  be  champs  at  the  latest 
v  ideo  aames.  but  the  v  had  to  start 
at  square  one  when  it  came  to 
RDF.  No  way  could  we  simply 
slap  gear  into  their  hands  and  send 
them  out.  It  worked  best  to  guide 
them  along  in  groups  of  two  or 
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Photo  B.  Reg  Reginato  KE6ZQY  of 
Santa  Barbara  shows  a  Scott!  how  to 
use  his  dual-dipole  TOO  A  RDF  set 
in  the  JOTA-96  campground.  (Photo 
by  Afiril  Moell  WA60PSJ 

three  as  ihcy  learned.  One  Scout 
at  a  time  used  the  RDF  set  while 
the  others  watched.  It  would  then 
be  their  turn  to  find  the  next  faxes. 
Five  cycling  intermittent  trans- 
mitters proved  to  be  too  confus- 
ing during  the  learning  process. 
Wc  changed  two  of  them  to  be 
continuous  emitters  on  separate 
frequencies  below  146  MHz.  just 
for  first-timers.  One  was  in  a  sur- 
plus ammunition  box  while  the 


Photo  C\  To  this  Cith  Scout,  RDF 
gear  seems  a  hit  heaxy  after  a  few 
minutes  of  fax  tracking.  Next  time, 
III  add  a  mast  so  this  Russian -made 
set  can  lye  held  high  more  easily, 
i  Photo  by  Joe  Moell  K0OV.) 
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other  was  the  cleverly  camou- 
flaged "stud  T"  (see  "Homing  In" 
for  October  1996).  That  one  al- 
ways got  looks  of  amazement 
when  the  Scouts  flushed  it  out  As 
time  and  equipment  permitted, 
those  who  did  well  on  continuous 
foxes  could  try  to  bag  the  inter- 
mittent  ones  on  146.565  MHz. 

Better  tools  needed 

To  regular  users  of  VHF-FM, 
if  s  easy  to  gauge  the  strength  of 
incoming  signals  by  the  amount 
of  background  hiss,  or  lack  of  it 
(quieting),  But  to  a  Cub  Scout 
who  has  never  held  a  handie- 
talkie  before,  it's  not  obvious. 
After  some  practice,  a  few  of 
them  did  well  at  getting  bearings 
with  an  HT,  beam  and  active  at- 
tenuator. Others  couldn't  seem  to 
get  the  hang  of  it,  especially  if  the 
HT  didn't  have  an  S-meter. 

Other  types  of  RDF  sets  were 
much  easier  Tor  kids  to  learn,  The 
Santa  Barbara  group  brought  sev- 
eral dual-dipolc  homing  sets 
(TDOA  type)  with  left- right  indi- 
cation (meter  or  LEDs).  Although 
TDOAs  arc  more  prone  to 
mul  Li  path  bearing  errors  and  they 
lack  signal  strength  indication,  the 
kids  found  them  eas  v  to  learn  and 
had  good  results  {see  Photo  B). 

In  Europe  and  Asia,  where  ra- 
dio-orienteering is  a  popular  sport 
in  schools,  everyone  uses  special 
amplitude-based  RDF  sets  for  2 
meters.  There  are  many  varia- 
tions, but  they  all  incorporate  a 
yagi  or  phased  array  antenna  and 
a  built-in  receiver  with 
wide-range  RF  gain  control- 
Signal  strength  is  indicated  by  a 
panel  meter,  tone  pitch,  or  tone 
loudness, 

1  had  only  two  of  these  foreign- 
made  sets  along,  but  I  think  they 
were  easiest  for  Scouts  to  learn 
to  use-  All  they  had  to  do  was  turn 
the  antenna  for  strongest  signal 
indication  and  walk  that  way. 
Their  excitement  grew  as  signal 
strength  rose  and  they  had  to 
lower  the  RF  gain;  it  meant  they 
were  closing  in.  Bearings  were 
nearly  always  accurate. 

Weight  was  the  biggest  disad- 
vantage of  die  integrated  receiver/ 
antennas.  It  surprised  me  how  dif- 
ficult it  was  for  some  grade- 
schoolers  to  hold  a  three-element 
2  meter  yagi  overhead  long 
enough  to  hum  down  a  hidden 


Photo  D.  Who  says  Morse  is  dead?  Another  hit  of  J  OTA -96  was  this 
code  oscillator  kit  project >  (Photo  by  April  Moell  WA60PSJ 


fox.  Their  arms  would  become 
fatigued  in  about  three  minutes 
and  the  beam  would  slip  down  to 
shoulder  height  (see  Photo  C).  Of 
course  that  adversely  affected  the 
beam's  sensitivity  and  directivity. 
In  the  future,  I  want  to  have 
lighter  antennas  with  masts,  so 
they  can  easily  be  held  overhead. 
Competitive  foxhuntcrs  prefer 
using  earphones  to  hear  fox 
modulation  and  strength  tones  in 
noisy  surroundings.  That's  why 
most  foreign-made  integrated  re- 
ceiver/antennas don't  have  speak- 
ers. But  phones  aren't  ideal  for 
one-on-one  training.  My  solution 
was  to  have  the  trainee  wear  them 
around  the  neck  instead  of  over 
the  ears.  With  gain  turned  up,  they 
put  out  enough  audio  for  the 
trainer,  the  trainee,  and  observers 
to  hear.  As  a  bonus,  this  elimi- 
nated the  chance  of  an  audio  blast 
directly  into  the  ears  if  the  RF 
gain  control  was  improperly  set 
when  the  fox  came  on  the  air. 

More  "fox  people'  needed 

A  RDF  and  kit  building  were 
smash  hits  at  our  J  OTA  operation. 
Lots  of  Scouts  were  beeping  away 
on  their  newly-built  code  oscilla- 
tors as  they  came  up  to  the 
foxhunting  display  (see  Photo  D  j. 
Some  older  Scouts  said  they'd 
had  lots  of  HF  QSOs  in  previous 
years,  so  they  were  glad  to  have 
some  new  activities  this  time. 

Most  Scouts  had  an  opportu- 
nity to  track  at  least  one  fox 
Saturday  afternoon.  Darkness  fell 
around  6  p,m.  and  it  was  time  for 
a  big  spaghetti  dinner  around  the 
campfire.  Then  we  left  them  for 
the  night,  promising  to  charge  up 


the  fox  batteries  for  more  hunts 
the  next  day. 

li  there  was  any  doubt  that 
foxhunting  enthralled  the  Scouts, 
it  was  dispelled  Sunday  morning. 
As  we  pulled  into  the  camp- 
ground, we  were  greeted  with 
young  voices  shouting,  "The  fox 
people  are  here!"  Before  we  could 
get  the  RDF  gear  out,  were 
mobbed,  Scouts  who  had  hunted 
on  Saturday  wanted  to  try  again, 
because  the  foxes  were  all  in  new 
locations.  We  gave  first  priority 
to  those  who  had  not  gotten  a 
chance  to  hi  mi  Saturday;  then  we 
let  the  rest  have  at  it  again. 

Hats  off lo  the  Simi  Settlers  Ra- 
dio Club  forgoing  beyond  the  call 
of  duly  in  providing  a  special 
J  OTA  experience  for  the  Scouts, 
Special  kudos  to  Greg  and 
Gabriella  for  paving  the  way  for 
A  RDF  events.  Also  thanks  lo 
foxhunting  enthusiasts  from  the 
Santa  Barbara  Amateur  Radio 
Club  Tor  helping,  in  addition  to 
Marvin,  they  were  Stephen 
Nelson  KD6VEX.  Nerella 
Reginato*  Reg  Reginato  KE6ZQY, 
Brian  Peddicord  KF6DZN,  Mike 
Peddicord  KE60TM,  Scott 
Phillips  KF6EDD,  Hubert 
Stamps  KC6NAH,  Bib  Ummcls 
KE6WYA.  and  President  Darryl 
Widman  KF6DI. 

Many  Scout  officials  at  JOTA-96 
expressed  interest  in  future  foxhunting 
demos  and  activities  for  their  dens, 
troops,  and  packs.  Given  enough  in- 
expensive equipment  and  trained 
leadership,  radio-orienteering  could 
beet  >me  a  m  ainsimam  Scouting  act  i  v  - 
ity.  I  have  lots  of  ideas  for  gear.  But 
will  Scouting organizations  across  the 
country  be  able  to  find  enough  T-hunt- 
ers  to  get  this  program  off  the  ground? 


Are  you  "Homing  In"  readers 
billing  to  build  and  stockpile 
some  kid-proof  ARDF  gear,  seek 
out  your  local  Seoul  leaders  and 
pui  on  training  sessions?  I  want 
to  hear  constructive  opinions  and 
ideas  from  both  T-huniers  and 
Seoul  leaders  about  this  concept 
Lefs  prove  that  we  mean  it  when 
we  say  we  want  more  young 
people  involved  in  ham  radio  ac- 
tivities. Send  E-mail  to 
I  loniiny.in@aol.coni  or  write  to 
the  address  at  the  beginning  of 
this  column. 
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make.  If  you  use  a  half  cup  mea- 
suring unit  you'll  use  one  quart 
of  yogurt  and  end  up  with  about 
two  quarts  of  dressing. 

The  olive  oil  is  good  for  you. 
as  are  the  apple  cider  vinegar, 
honey,  and  yogurt,  The  best  part 
is  that  this  helps  you  live  longer 
so  yon  can  watch  while  your  en- 
emies die  of  heart  attacks,  ean- 
cer,  and  other  eating  diseases 
Heh«  heh. 

The  combo  of  the  raw  zizzed 
veggies  and  slaw  dreeing  makes 
eating  health  food  easy.  Hey. 
give  it  a  try.  It  might  help  keep 
you  from  becoming  a  veggie. 

Government  Control 

The  relisious  fervor  over 
abortion,  pro  and  con,  seems  to 
have  blinded  both  sides  m  I  lie  re- 
alization that  onee  they  get  the 
government  involved  in  religion, 
they  have  started  on  the  slippery' 
slope  toward  the  government 
domination  and  control  of  reli- 
gion. Is  that  really  what  they 
want?  The  old  camel's  nose  in 
the  teni  syndrome? 

The  pro-lifers  want  to  use  the 
government  to  force  their  beliefs 
on  everyone,  backed  by  our  so- 
called  "correctional  system." 
The  pro-choicers  want  to  force 
their  beliefs  on  everyone,  via 
government  control.  IT  either 
side  wins,  we  all  lose. 

The  same  holds  for  school 
prayer.  The  damned  judges 
should  stop  trying  to  get  in- 
volved with  religion  vs.  the  gov- 
emment.  Heck,  1  sal  through 
school  prayers  for  years  without 
being  impacted  one  whiL  It  was 
one  of  those  rituals  which  we  did 
without  thinking,  like  saluting 
the  flag,  which  we  used  to  do 
every  day.  You  know,  that  "One 
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C  L  Houghton  WB6IGP 
San  Diego  Microwave  Group 
6345  Badger  Lake  Ave 
San  Diego  C A  92119 

clhough  @  aol.com 

A  1296  MHz  Amplifier/ 
Mixer  for  Converter  Use 

With  the  coming  of  the  new  year 
and  the  holidav  s  behind  us.  it  \  tune 
to  start  getting  our  microwave  and 
other  projects  off  ihe  back  burner 
and  stan  putting  them  together 
Winter  affects  us  in  varying  ways, 
with  our  many  states  and  their 
vastly  different  geographical  set* 
tings.  For  us  here  on  the  West  Coast 
it  means  putting  on  a  heavy  shirt  or 
light  jacket  for  the  chilly  mornings, 
or  gelling  prepared  for  our  rainy 
season. 

For  other  parts  of  the  country 
with  much  harsher  weather  condi- 
tions this  is  trulv  the  time  for 
evening  workbench  projects.  Last 
month  we  covered  several  older  2 
meter  imiliimode  rigs,  showing 
their  use  in  SSB  and  narrowband 
FM  operation  as  a  lower- frequency 
IF  system.  This  IF  system  is  the 


heart  of  this  RF  converter,  needing 
only  a  mixer,  filter  and  local  oscil- 
lator as  additions  for  construction 
of  a  1296  IV! Hz  converter 

Construction 

This  rig  was  quite  easy  to  con- 
struct. While  it  is  a  peanut  whistle 
Mow  power:  +  i()dBm),  it  is  a  com- 
plete rig  needing  only  a  local  oscil- 
lator for  operation.  The  beauty  of 
this  approach  was  that  all  the  am- 
plifiers are  part  of  existing  circuitry 
that  is  readily  available.  This  cir- 
cuitry requires  only  assemblv  into 
a  shielded  box  to  house  the  mixer, 
amplifier  PC  hoards  and  relay 
switching  circuitry. 

This  project  was  started  when  1 
tried  to  put  together  PC  boards  us- 
in.L'  VI M  It  *  amplifiers  like  the  MAR 
series.  I  his  meant  that  I  would  have 
to  come  up  with  a  PC  board  layout 
and  select  ampl  ifiers  to  perform  the 
receive  and  transmit  functions  ot  a 
low  power  RF  controller  ft  was  also 
intended  to  drive  the  transverter 
with  a  2  meter  multtmode  rig  as  the 
IF  system  in  this  project 


Alter  several  cuts  at  breadboard- 
ing  this  project  I  discovered  that  I 
did  not  need  to  construct  amplifier 
chains  as  the\  w  ere  alreadv  at  hand. 
The  amplifiers  came  from 
Qualcomm  surplus  IF  amplifier  PC 
boards  that  1  had  available.  They 
were  originally  a  receive  IF  ampli- 
fier and  a  transmit  IF  amplifier  us- 
ing multistage  MMIC  amplifiers. 
Their  small  size,  high  gain  and  out- 
put power  capability  (+ 1 U  dBm  on 
transmit)  made  them  a  very  good 
candidate.  The  first  breadboard  test 
circuit  was  built  using  these  IF  PC 
boards,  with  a  few  other  parts  tossed 
ifi.  These  were  simple  RF  relavs, 
switching  a  mixer  for  converting 
frequency  and  a  simple  r*nv  er  sup- 
ply regulator  Having  all  the  mate- 
rial at  hand  and  in  modest  quantity* 
allowing  for  others  to  use  itn  made 
this  approach  a  natural  for  repeat- 
ability. First  1  had  to  construct  a 
working  model  to  prove  that  min- 
iature inexpensive  relays  would 
function  at  1296  Mil/,  thus  elimi- 
nating expensive  coaxial  relays  for 
low  power  switching. 

I  wanted  used  smal  I  surplus  min- 
iature SPDT  relavs  removed  from 
junk  PC  boards  m  switch  the  DC 
control  voltages  and  the  input  and 
output  RF  switching  as  well.  1  was 
hoping  that  the  RF  losses  would  not 
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Fig,  /.  Layout  diagram  of  the  amplifier  convener  unit 
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Fig,  2*  Schematic  diagram  of  the  receive  amplifier. 


be  excessive  in  these  relays  for 
1 296  MHz.  The  only  way  to  prove 
this  was  to  leave  the  theoretical  en- 
vironment and  actually  build  the 
circuit  as  originally  proposed. 

The  relays  I  selected  were  min- 
iature metal-enclosed  TO- 5  relays 
manufactured  by  Teledyne.  These 
relays  are  quite  small  and  the  exact 
size  of  a  modest  power  transistor 
(TO-  5  metal-cased  power  transis- 
tor), I  did  not  try  the  small  12  volt 
relays  offered  by  Radio  Shack  ( 275- 
24 1 )  bin  I  hclievc  thev  should  work 
in  a  simitar  fashion.  The  thins  that 
is  important  about  using  any  device 
at  these  frequencies  is  to  make  all 
leads  as  short  as  possible,  especially 
the  common  ground  leads.  It  is  OK 
to  make  the  RF  amplifier  leads 
longer 

I  biggest  mounting  Lhe  relay  up- 
side down  on  a  piece  of  copper  cir- 
cuit PC  hoard  blank;  The  entire 
copper  foil  of  the  PC  board  will 
serve  as  lhe  ground  shield  and 
mount  for  all  components.  1  used 
the  position  on  the  side  wall  for  the 
coax  connector  in/out  SMA  con- 
nector to  he  exactly  at  the  pin  of 
the  rela\  lor  lhe  transfer  contact. 
This  gave  minimum  lead  length  to 


the  relay  by  mounting  it  directly  at 
the  coax  connector  location. 

What  1  have  constructed  is  a  rea- 
sonable layout  that  can  be  easily 
reproduced  with  the  materials  1  will 
make  available.  However  you  are 
free  to  experiment  and  change  the 
layout  and  application  using  the 
same  components  to  suit  your  par- 
ticular design  requirements.  In  this 
case  the  old  axiom  applies:  "II"  you 
change  the  recipe  you  might  change 
the  product."  Give  it  a  try  if  you 
like  and  w  at  eh  for  circuit  layout  and 
amplifier  instabilities.  Use  similar 
PC  board  material  of  .062  double- 
sided  copper  to  shield  your  circuit 
and  connect  the  side  plate  with  a 
seam  of  solder  making  a  solid 
grounded  enclosure.  1  soldered  the 
side  plates  to  each  other  and  the 
bottom  plate  on  the  inside,  connect- 
ing all  copper  foil  surfaces  together 
lo  form  a  shield 

Similarly  a  lop  cover  is  also  cut 
out  o\  PC  board  material  lo  com- 
plete your  RF-tight  enclosure.  Sec 
Fig,  1  for  the  dimensions  of  the 
enclosure  that  I  constructed,  Di- 
mensions  do  not  have  to  be  strictly 
adhered  to;  just  follow  something 
similar  if  you  plan  to  use  the  IF 


amplifier  boards  that  I  will  make 
available  for  this  project. 

The  IF  amplifiers  thai  I  used 
were  surplus  units  removed  from 
Qualcomm  transceivers  that  we 
converted  Lo  10  GHz  operation, 
The  specification  on  the  receive 
RF  amplifier  is  about  28  to  30  dll 
o(  gain  and  2  dB  noise  figure 
making  a  very  sensitive  high  gain 
RF  front  end.  The  transmit  IE  or 
in  our  case  RF  amplifier,  has  less 
gain  measuring  24  dB  but  ii  will 
provide  a  higher  power  RF  out- 
put of  nearl\  -i-lOdBm,  While  this 
is  a  peanut  whistle  1 1  2  niW)  it  is 
^Lill  quite  effective.  External  sw  itch- 
ing and  a  power  amplifier  will  make 
this  converter  a  formidable  1296 
MHz  transverter. 

What  1  attempted  to  do  is  m 
provide  you  with  the  building 
blocks  of  circuitry  to  construct 
this  converter  The  thing  that 
makes  these  amplifiers  attractive 
is  that  they  fit  into  this  applica- 
tion like  a  glove.  Their  small  size 
f  1"  x  3").  high  gain  and  ready  to 
place  and  play  type  of  circuitry 
make  them  easy  to  use  with  +12 
volt  battery  applications  for  home 
or  portable  rigs. 


As  1  stated  earlier.  I  will  provide 
a  mini  kit  of  both  the  Rs  and  Tx 
PC  boards  with  a  2000  MHz  PC 
surface  mount  mixer  and  a  short 
section  of  waveguide  to  construct 
an  evanescent  mode  filler  (see  the 
end  of  this  column  for  details).  The 
Only  thing  you  will  have  to  add  is  a 
local  oscillator  at  1152  MHz  to 
complete  the  transceiver.  Thai  is  if 
you  also  choose  to  use  a  144  MHz 
i  ranseeiver  for  your  IF  system.  The 
LO  Frequency  would  change  if  you 
change  the  IF  frequency  you  use. 
If  vou  used  432  MHz  as  the  IF  svs- 
tern  frequency  then  the  LO  required 
would  he  864  MHz. 

Considering  the  1152  there  are 
several  options  on  the  LO,  includ- 
ing a%  MHz  crystal  oscillator  fol- 
lowed by  a  times-three  multiplier 
and  double  to  576  MHz,  followed 
by  a  single  doublcr  to  1152  MH/_ 
An  alternative  would  be  lo  phase- 
lock  up  an  old  CATV  front  end  on 
1 152  MHz  for  a  very  economical 
local  oscillator  1  have  covered  these 
for  ATV  projects  and  assume  lhal 
with  some  modification  they  could 
adapt  to  this  use  as  well.  I  used  a 
d itfe rent  tack  with  a  synthesizer  that 
I  had  on  hand. 
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This  surplus  synthesizer  from 
Qualcomm  is  in  small  quantity 
and  not  easily  available  at  present 
in  the  model  that  will  generate 
1152  MHz.  We  do  have  models 
that  will  lock  up  to  2304  MHz 
and,  allowing  for  the  onboard  di- 
vide-by-two's  reducing  die  LO  to 
1  152  MHz,  we  might  be  able  to 
tap  off  that  Hoe  and  use  it  in  this 
application,  1  will  have  10  try  to 
find  some  time  to  try  this  modifi- 
cation and  see  if  it  is  practical; 
more  on  this  later  The  actual  syn- 
thesizer that  I  used  is  in  the  test 
bed  area  of  my  shack  and  1  am  in 
the  process  of  documenting  it. 
While  it  is  an  excellent  choice,  we 
do  have  a  quantity  of  them  and 
have  not  fully  developed  details  for 
others  to  follow  our  conversion  at 
this  time,  Also,  this  unit  will  prove 
to  be  costly  because  it  comes 
equipped  with  a  high  quality  .10 
MHz  TCXO  on  the  PC  board,  this 
in  addition  to  the  3036  synthesizer 
circuitry. 

In  the  prototype  conversion  we 
were  able  to  not  only  generate  the 
required  1152  MHz  for  the 
converter's  use  at  1296  MHz 
trans verter  use,  but  also  to  use  an 
additional  oscillator  port  to  drive  a 
3.7  to  4.2  satellite  LNA  by 
broadbanding  its  strip  line  circuitry 
to  serve  a  harmonic  amplifier.  This 
LNA  feeds  a  simple  PC  board  an- 
tenna  feed  of  nib and  proportions, 
making  harmonics  available  for 
2304  MHz,  and  3456  MHz  and 


higher  harmonics  available  for  cali- 
bration at  other  amateur  frequen- 
cies. These  frequencies  are  direct 
multiples  of  1 1 52  MHz* 

I  have  tried  both  the  CATV 
tuner's  local  oscillators  and  had 
some  trouble  increasing  frequency 
higher  to  make  it  run  at  1 152  MHz. 
Normally  the  CATV  tuner \s  upper 
frequency  limits  are  near  1050 
MHz  and  require  modification  to  go 
higher.  While  the  3036-based  syn- 
thesizer is  much  more  complex,  it 
is  also  the  best  local  oscillator  I  have 
tried.  However,  it's  somewhat  ex- 
pensive considering  it  comes  with 
a  1 0  MHz  high  stability  TCXO  ref- 
erence. Whatever  local  oscillator 
you  select,  this  RF  amplifier/mixer 
arrangement  should  prove  quite 
easy  to  set  up  for  a  simple  1296 
MHz  converter, 

The  IF  amplifiers  provide  gain 
over  a  800  to  1700  MHz  range, 
Thffe  receiver  TF  amplifier  pro- 
vides some  30 dB  gain  and  exhib- 
its a  2  dB  noise  figure,  making  a 
very  good  front  end  for  a  receiver 
converter.  The  transmit  IF  ampli- 
fier is  also  well  suited  for  low 
power  applications,  or  as  a  first 
driving  amplifier  As  it  stands  it 
provides  +10  dB  output  power 
when  driven  from  the  mixer.  Nor- 
mally it  has  25  dB  gain  but  will 
only  provide  +10  maximum  satu- 
rated out  power  in  transmit.  As 
both  units  run  from  a  regulated 
+10  volts  they  are  easy  to  use  as 
they  only  require  an  input  and 


output  RF  connection  in  addition  lo 
the  +10  volts  and  ground. 

In  my  application  1  mounted  the 
amplifiers  on  the  PC  board  with  the 
receive  amp  facing  forward  or  left 
to  right,  and  the  transmitting  amp 
reversed  with  the  receive  amp.  In 
this  way  T  could  use  only  one  input 
and  output  RF  connector  and  mount 
them  on  the  side  wall,  which  is 
about  3/4M  high  and  constructed  out 
of  PC  board  material  cut  to  length, 
AH  four  sides  are  3/4"  high  and  sol- 
dered together.  Another  scrap  of  PC 
board  material  will  serve  at  the  top 
cover  plate. 

1  mounted  the  two  miniature 
TO-5  miniature  relays  as  close  to 
the  coaxial  connector  for  mini- 
mum lead  length,  J  also  soldered 
the  relay  coil  with  minimum  lead 
length  to  ground.  Place  a  rectifier 
diode  across  the  relay  coil  for  DC 
suppression.  Position  the  other 
contacts  as  best  you  can  to  the 
input  and  output  of  the  amplifier 
at  their  respective  ends  o^  the 
compartment.  See  Fig*  I  for  my 
particular  layout.  Exact  replica- 
tion of  my  layout  is  not  necessary 
as  long  as  your  lead  length  is  as 
minimum  as  you  can  make  iL 
Remember  that  you  are  working 
at  1296  MHz  and  short  leads  are 
necessary. 

The  amplifiers  both  have  input 
and  output  pads,  making  easy  con- 
nection to  their  PC  board  circuitry. 
No  adjustment  or  modification  is 
necessary  to  their  circuits;  they  can 


be  used  as  they  come.  1  soldered  the 
PC  board  ground  foil  to  the  bottom 
circuit*  making  the  amplifiers'  PC 
board  ground  common  and  direct 
to  the  mounting  bottom  circuit 
hoard  foil.  1  also  mounted  a  third 
relay  to  switch  the  +1 0  volt  DC  1  ine 
to  either  the  Rx  or  T\  amplifier. 
Main  DC  input  to  the  unit  is  12  volts 
nominal  and  I  used  a  78 1 0  voltage 
regulator  mounted  inside  the  case 
for  the  regulated  DC  supply. 

This  relay  coil  for  the  DC  switch 
distribution  is  led  to  an  external  key 
lead,  making  both  the  input  and 
output  coax  (miniature  T05  relays) 
switch  when  the  DC  control  relay 
is  also  switched  from  this  common 
key  lead.  In  the  n  on  key  condition 
DC  power  is  supplied  to  the  receive 
amplifier.  When  the  key  lead  is  en- 
ergized the  receive  amp  goes  open 
and  DC  power  is  supplied  to  the 
transmitting  amp  and  switching 
relay  coils  to  energize  them  into 
operation. 

This  keying  sequence  can  be 
changed  to  ground  depending  on 
your  particular  switching  condi- 
tions. You  doif  t  have  to  follow  my 
conditions;  if  yours  are  different 
make  internal  changes — don't 
modify  your  other  equipment  If 
your  keying  conditions  supply 
ground,  tie  the  switching  relay  to 
+12  volts  and  run  the  open  end  to 
the  switching  lead.  Bypass  this  lead 
with  a  feedthrough  capacitor  and 
ground  to  the  transmit  switch  on 
this  lead. 


I 
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Fig.  3.  Schematic  diagram  of  the  transmit  amplifier 
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Photo  A.  Completed  converter  unit,  lower  left  corner  ofRF  housing. 
Mixer  mounted  to  upper  part  of  converter  case  and  waveguide  filter 
(for  1296  MHz  complete  low  level  transverter  system)  to  rear  left  of 
photo  (requires  LO  at  1152  for  complete  package). 


Preventing  trouble 

The  only  important  part  of  con- 
struction on  this  RF  amplifier  is  to 
run  leads  to  the  input  and  output 
switching  miniature  relays  in  as 
short  as  possible  a  path  to  reduce 
loss  and  prevent  unwanted  stray  ef- 
fects like  lead  crosstalking,  which 
is  undesirable.  What  is  lead 


crosstalking?  Well,  another  term  for 
this  is  the  venerable  alligator  effect 
known  as  oscillation.  The  only  dif- 
ference between  an  oscillator  and 
an  amplifier  is  that  a  good  func- 
tional amplifier  will  not  oscillate. 
However,  if  you  give  this  amplifier 
a  chance  by  coupling  between  the 
input  and  output  circuits  it  will  take 
off  and  fly  as  a  oscillator. 
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The  best  answer  to  preventing 
this  effect  is  to  bypass  the  power 
and  switching  leads  with  a 
feedthrough  capacitor.  Use  small 
relays  for  coaxial  switching,  make 
ground  connections  as  short  as 
possible  and  use  as  direct  wiring 
as  possible.  In  some  stubborn 
cases  it  might  be  necessary  to 
construct  some  small  case-high 
internal  shields  constructed  out  of 
small  PC  board  scrap  pieces  and 
solder  them  to  the  common  bot- 
tom ground  surface  to  serve  a 
grounded  separator, 

The  cover  plate  can  also  be  a 
source  of  trouble  when  it  is  at- 
tached. Let's  suppose  that  you 
have  just  Finished  the  amplifier/ 
mixer  unit  and  all  tested  out  OK. 
It  sounds  just  fine  and  you  are  sat- 
isfied with  this  amplifier  and  have 
tested  switching  and  all  is  still 
OK+  However,  when  you  put  the 
cover  on  the  noise  in  your  re- 
ceiver increases  or  some  other 
effect  is  in  apparent,  like  the  pres- 
ence of  "birdies  in  your  receiver." 
What's  up? 

Well,  chances  are  the  container 
is  acting  like  a  short  section  of 
waveguide  with  an  input  and  out- 
put connector  serving  as  the  con- 
nectors to  a  waveguide  to  coaxial 
transition,  and  we  have  resurfaced 
the  old  alligator  trick  again  (when 
the  cover  is  placed  on  the  ampli- 
fier) !  The  solution  is  to  remove  the 
cover  plate  and  place  some  black 
conductive  foam  and  glue  it  to  the 
inside  of  the  cover  plate,  Other 
material  can  be  used,  even  some 
iron  particles  from  a  smashed  iron 
toroid  mne.  What  type  of  material 


to  use?  Well,  it  doesn't  matter 
much  as  both  the  iron  core  par- 
ticles and  the  black  conductive 
foam  present  a  very  high  imped- 
ance or  resistance  to  RF  from  cou- 
pling  between  the  input  and 
output  of  the  amplifier. 

If  you  use  broken  ferrite  core 
material,  glue  the  small  broken 
pieces  to  the  underneath  side  of  the 
cover  plate.  This  also  will  help  to 
place  a  lossy  substance  in  the  path 
of  the  oscillation,  thereby  reducing 
the  case's  susceptibility  to  aiding 
oscillation.  If  you  can  figure  out 
where  an  amplifier  is  getting  its 
coupling  from  input  to  output  you 
can  stop  the  oscillation  using  one 
of  these  tricks  I  just  mentioned.  It's 
not  hard  but  it  does  take  some  small 
amount  of  time  to  make  a  very 
stable  amplifier  system  when 
placed  into  metal  containers,  They 
all  act  like  waveguide  and  couple 
so  be  careful  and  test  each  and 
every  one  you  build  to  prevent 
unwanted  oscillations, 

Next  month  1  will  get  into  sev- 
eral dish  antenna  feeds  that  can  be 
constructed,  and  cover  several  that 
were  obtained  from  surplus. 

Concerning  the  800  to  1700 
MHz  amplifiers  used  in  this 
month's  project:  1  will  make  them 
available  in  a  kit  containing  both 
the  Rx  and  Tx  amplifiers  with  a 
2000  MHz  surface- mount  mixer 
and  a  short  section  of  waveguide 
1 7  to  construct  the  evanescent  mode 
filter,  for  $20  postpaid. 

Well,  that's  it  for  this  month. 
Next  month  I  will  cover  microwave 
stripline  tuning  methods.  73  Chuck 
WB6IGR 


Photo  B,  Full  view  of  transverter  package  for  1296  MHz  converter. 
Additional  PC  board  on  bottom  right  is  RF  relay  switching  for  144 
MHz  IF  changeover. 
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Numb&r  63  on  your  Feetffc^c*  card 


Michael  Bryce  WB8VGE 
2225  Mayflower  NW 
Massillon  OH  44646 


The  days  in  January  are  always 
gray  and  cold  in  Ohio,  so  let's  be- 
gin  the  new  year  with  three  con- 
struction projects.  The  projects  are 
simple  to  build  and  Lhey  are  use- 
ful too.  They're  electronic  keyers. 

To  make  it  easier  for  you  to 
build  these  keyers,  all  the  artwork 
has  been  laid  out  in  Clrcad™  for- 
mat. You  can  get  a  copy  of  Ci read 
from  any  of  the  larger  teicom  sup- 
pliers. I  know  CompuServe  has  the 
latest  version.  AOL  more  than 
likely  does  as  well.  The  demo  ver- 
sion is  usable,  but  some  features 
are  locked  out-  You  can  edit  and 
print  out  these  files  with  the  demo 
version. 

I  will  post  all  of  the  files  for  this 
column,  except  for  Circad,  in  the 
HAMNET  forum.  Inside 
HAMNET,  the  files  will  be  in  the 
QRP  library  section.  All  three 
projects  will  be  in  the  library,  and 
one  file  will  have  all  three  projects 
together.  SoT  you  can  download 
one?  two  or  three  Files  by  them- 
selves, or  one  file  with  all  three 
projects.  All  files  will  be  in 
ZIPPED  format.  You'll  need 
PKUNZIP  or  another  unzipping 
program  to  view  the  files. 

Because  I  wanted  as  many  hams 
as  possible  to  give  these  keyers  a 
try,  subniiniature  parts  and  super- 
small  PC  boards  were  not  used.  In- 
stead, the  layouts  are  large  enough 
so  even  a  novice  in  home-brewing 

■■J" 

can  have  a  very  good  chance  of 
building  a  working  project. 

Two  of  the  keyers  were  laid  out 
by  Jay  Graswell  WB0VNE.  1 
worked  on  the  last  one,  the  DYI 
Plus  keyer.  One  of  the  keyers  is 
built  on  single-sided  PC  board;  two 
require  a  double-sided  PC  board. 

The  Curtis  keyer 

The  first  keyer  is  a  classic. 
Based  on  the  Curtis  keyer  on  a  chip 
IC,  the  original  project  was  done 
by  Paul  Page  N1FB  and  Bob 
Shriner  WA0UZO.  The  work  ap- 
peared in  the  December  \9H 3 
issue  of  QST  magazine. 


Low  Power  Operation 

Although  many  versions  of  the 
Curtis  keyer  have  appeared,  tins 
version  has  most  of  the  features, 
without  making  an  overly  complex 
project.  Also,  this  version  does  not 
require  a  double-sided  PC  board. 

Assembly  is  very  basic.  There's 
nothing  really  special  to  worry 
about.  I  would  suggest,  however, 
that  you  use  a  socket  for  the  Curtis 
chip.  The  chip  is  a  bit  pricey. 

As  you  can  see  in  the  overlay 
for  the  PC  board,  many  of  the  con- 
trols for  speed,  sidetone  volume 
and  so  on  are  mounted  directly  to 
the  PC  board,  I  would  mount  Ihe 
speed  control  off  from  the  board 
so  you  can  easily  change  its  set- 
ting. Aside  from  Ihe  speed  control, 
leave  the  others  as  shown. 

Your  local  Radio  Shack™ 
should  be  able  to  supply  you  with 
almost  everything  you  will  need. 
Radio  Shack  also  carries  a  nice 
selection  of  project  boxes  to  put  the 
keyer  in.  The  PC  board  is  a  bit  large 
to  fit  inside  some  of  the  QRP  rigs 
out  today.  This  keyer  would  be  a 
excellent  choice  for  a  benchtop 
unit. 

Radio  Shack  won't  have  the 
trimmers  nor  the  Curtis  keyer  chip. 
You  can  get  the  trimmers  and  the 
Curtis  keyer  chip  from  Mouser 
Electronics,  1-800-992-9943, 
Point  your  browser  at  their  World 
Wide  Web  address  at 
ww  w.  mou  sen  com. 

You  can  also  obtain  the  Curtis 
chip  from  Jade  Products  at  1-800- 
523-3776.  Their  web  site  is: 
w  ww.hampstead.kl  2.nh.us/ 
-djade/i ndex.html.  Jade  Products 
also  sells  a  Curtis  keyer  kit  at 
$46.20  PP.  It  is  not  the  same  one 
presented  here,  however. 

Right  now,  fm  not  sure  PC 
boards  will  be  available.  It's  pos- 
sible I  may  be  able  to  talk  FAR 
Circuits  into  making  some  of  the 
single-sided  boards.  I  will  let  you 
know  if  any  of  the  boards  will  be 
made, 

The  DYI  Plus  keyer 

This  is  an  old  favorite  of  mine. 
This  time  around,  I've  changed  the 
layout  and  put  the  circuit  on  a 
double- sided  PC  board.  This 


makes  the  keyer  much  smaller  than 
the  original  version  onits  single-sided 
PC  board.  And,  there  was  enough 
room  to  add  an  extra  transistor  and  a 
reed  relay.  This  relay  allow  s  the  keyer 
to  key  transmitters  using  emitter  key- 
ing. If  your  QRP  transmitter  requires 
the  emitter  of  the  oscillator  transistor 
to  be  pulled  to  ground,  a  transistor 
switch  may  not  do  the  job  ad- 
equately. The  results  are  usually  a 
bag  of  unwanted  chirps  and  tweets. 

Because  the  CMOS  chips  will 
operate  on  a  wide  range  of  power 
supplies,  1  did  not  use  any  inline  regu- 
lators. I  would  steal  power  from  a 
regukrted  source  from  your  rig.  The 
CMOS  will  be  happy  with  anything 
between  5  and  16  volts.  Current  de- 
mand for  either  of  the  keyers  in  this 
trio  is  just  about  zip.  Only  the  relay 
demands  a  stiff  amount  of  current. 

The  relay  I  used  in  the  DYI  Plus 
Is  an  off-the-wall  item  at  Radio 
Shack,  It  comes  in  two  different 
voltages:  5  volts  and  12  volts.  If 
you  run  your  DYI  Plus  from  a  12 
volt  source,  guess  what  relay  you 
should  use'?  The  relays  have  the 
following  Radio  Shack  numbers: 
for  5  volts,  275-232;  for  12  volts, 
275-233.  Mouser  electronics  also 
sells  these  relays. 

When  I  did  this  version  of  the 
keyer,  I  added  a  header  to  the  cir- 
cuit board  on .  1 00  centers.  My  idea 
is  to  use  those  cute  shorting  jump- 
ers and  a  header  to  select  between 
relay  keying  and  solid-state  key- 
ing. There  is  no  reason  why  you 
can't  use  a  clipped  resistor  lead 
instead  of  the  shorting  jumpers. 
And,  there  is  enough  current  from 
the  4027  to  drive  both  transistors. 
This  way.  you  could  have  two  out- 
puts, although  why  is  beyond  me. 

Speaking  of  headers,  I  also 
laid  out  the  board  to  accept  .100" 
headers  for  the  speed  pot  and  ail 
the  I/Os,  I  just  hate  seeing  a 
project  with  a  zillion  wires  sol- 
dered in  place.  The  use  of  the 
plug-in  headers  makes  for  a 
much  cleaner  installation,  [f  you 
can  train  yourself  to  use  a  stan- 
dard header,  you  could  switch 
out  one  keyer  project  for  another. 

G3BIKs  keyer 


The  last  keyer  in  our  trio  is  by 
G3BIK  and  comes  from  the  Oct, 
1.994  issue  of  Radio  Communication* 

The  circuit  is  very  similar  to  that 
of  the  DYI  keyer  The  difference 
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lies  mainly  in  the  choice  of  ICs 
used.  Instead  of  the  401  U  a  4093 
is  used.  A 401 3  replaces  the  4027 
used  in  the  DYI  keyer.  Also,  this 
keyer  has  an  onboard  1  kHz  key- 
ing monitor.  It  will  drive  one  of 
those  piezo  units.  I'm  not  sure  J 
would  like  to  use  one  of  those  for 
sidetone  monitoring! 

Note  that  this  keyer  is  laid  out 
so  it  is  very  narrow  and  only  one 
inch  wide.  It  would  fit  along  the 
backside  of  just  about  any  QRP  rig. 
The  relay  IX  output  will  ensure 
total  keying  compatibility. 

Assembly 

No  rocket  science  stuff  here.  If 
you  have  assembled  a  few  kits  now 
and  then,  you  should  be  able  to  get 
all  three  of  these  to  work. 

The  only  cautions  are  to  handle 
the  CMOS  chips  carefully;  they're 
subject  to  damage  caused  by  static. 
The  ICs  must  also  be  installed 
correctly,  Reverse  one  and  it's  al- 
most a  sure  bet  it's  toast.  Td  use  IC 
sockets,  especially  on  the  double- 
sided  PC  boards.  The  prototypes  f 
made  had  plated  through  holes.  If  you 
decide  to  make  your  own  double- 
sided  boards,  be  sure  to  solder  the 
connections  on  both  sides  of  the 
board. 

I'd  use  a  9  volt  battery  to  test 
out  these  keyers*  There's  no  need 
for  large  high-capacity  gelled  bat- 
teries. In  fact,  just  in  case  you  have 
something  out  of  whack,  you'll  do 
little  damage  with  the  9  volt  bat- 
tery. On  the  other  hand,  you  can 
easily  burn  off  copper  traces  with 
age!  cell. 

Fve  built  the  DYJ  Plus  keyer 
and  the  Curtis  keyer  board. 
They  work  just  I  ine.  I  have  not 
assembled  the  G3BIK  keyer. 

Again,  I'll  have  all  the  files  up- 
loaded to  the  QRP  section  on 
CompuServe,  And.  of  course,  the 
QRP  section  is  hiding  inside 
HAMNET  If  I  come  up  with  any 
changes  to  either  the  boards  or  the 
schematics,  I'll  have  the  updates 
in  those  libraries. 

If  there  is  enough  interest,  per- 
haps a  small  run  of  double-sided 
PC  boards  with  plated  through 
holes  will  be  made  foT  the  DYI 
Plus  keyer. 

Next  month  P1I  have  some  more 
odds  and  ends  for  various  circuits 
you  can  use  for  your  latest  QRP 
projects.  El 
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fs  time  lo  look  at  the  transmission 
lines  that  conned  the  antenna  to  a 
receiver  or  transmitter 


Characteristic  impedance 

Lefs  review  what  we  said  about  char- 
acterise impedance  earlier  in  this  se- 
ries. Think  lor  a  moment  about  how  an 
ohmmeter  works.  Inside  every  ohmme- 
ter is  a  small  battery.  When  you  connect 
the  ohm  meter  across  a  resistor,  the 
meter  connects  that  battery  across  the 
resistor  Current  starts  to  flow  through 
the  resistor,  the  meter  measures  how 
much  current  there  is,  and  computes  the 
resistance  from  Ohm's  law: 


resistance 


voltage  across  resistor 
current  through  it 


Now,  imagine  that  you  have  an  infi- 
nitely long  length  of  some  cable,  such 
as  the  flat  twin- lead  cable  used  for  TV 
antennas,  and  you  connect  the  ohrnme- 
ter  between  the  two  wires  at  your  end. 
What  will  vou  measure? 

Connecting  the  ohmmeter  to  the  end 
of  your  cable  connects  its  battery  across 
the  two  v\  ires.  The  ohmmeter,  of  course, 
doesn't  know  whether  there  Ls  an  inch,  a 
fooL  or  a  mile  of  wire  there,  so  it  sends 
some  current  out  its  test  leads,  hoping 
eventually  to  reach  a  resistor  at  the  end. 
Normally,  the  current  would  reach  a  re- 
sistor after  going  through  just  a  few  feet 
of  wire,  and  settle  down  to  whatever 


Fig.  L  A  simple  scries  circuit. 
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current  Ohm's  law  wants.  In  this  case. 
however,  that  test  current  just  keeps  go- 
ing forever  (at  almost  the  speed  of 
light),  searching  for  a  resistor  thai  isn't 
there.  The  ohmmeter  doesn't  know  that 
this  lest  current  never  reached  a  resistor; 
it  happily  measures  the  current  and  volt- 
age, and  displays  a  value  of  resistance 
anyway. 

The  amount  of  current  that  flows  de- 
pends on  the  kind  of  cable.  Actually,  its 
resistance  has  fairly  little  to  do  with  it; 
it's  the  capacitance  between  the  two 
wires  and  the  inductance  o(  the  wires 
thai  mainly  determine  how  much  cur- 
rent Hows  down  the  cable.  The  resis- 
tance the  meter  measures  therefore 
depends  on  the  type  of  cable:  we  call  it 
Zn,  or  the  characteristic  impedance  of 
the  cable. 

Different  cables  have  different  char- 
acteristic impedances — the  TV  twin- 
lead  is  300  ohms,  the  coaxial  cable  used 
for  TV  antennas  is  75  ohms,  while  the 
coax  generally  used  for  transmitting  an- 
tennas is  50  ohms.  And  the  twisted-pair 
cable  generally  used  for  audio  and  tele- 
phone circuits  would  measure  600 
ohms. 

Reflections 

Now  look  at  Fig,  I.  Here  we  sec  a 
simple  circuit,  consisting  of  a  I0-voll 
battery,  a  switch,  and  a  10-ohm  resistor, 
all  connected  in  series.  Right  now,  the 
switch  is  shown  open,  and  so  there  is  no 
current.  Once  we  close  the  switch,  cur- 
rent starts  to  How.  The  value  is  given  by 
Ohm's  law  as  V  -  I/R;  this  works  out  to 
10  volts/ 10  ohms,  or  1  ampere. 

But  let's  complicate  the  issue  a  bit  bj 
making  the  wires  between  the  switch 
and  the  resistor  IS64(KK>  miles  long,  To 
simplify  things  a  bit.  let's  assume  that 


the  wire  has  no  resistance,  but  it  does 
have  a  characteristic  impedance  Z0  of 
perhaps  100  ohms.  What  is  the  current 
just  after  we  close  the  switch* 

Since  it  takes  light  one  second  to 
travel  the  distance  from  the  resistor  lo 
the  switch  and  battery,  even  if  the  bat- 
tery had  a  high-power  telescope  so  it 
could  "see"  the  resistor  at  the  Tar  end,  it 
could  still  not  know  precisely  what  is  at 
the  end  of  the  wire  at  the  instant  the 
switch  closes — it  could  only  see  what 
was  there  one  second  earlier.  So,  as  be- 
fore, the  current  it  sends  out  depends 
not  on  the  resistor,  but  on  the  character- 
istic impedance  of  the  line.  The  current 
is  therefore: 


/  = 


10  volts 
1 00  ohms 


=  0, 1  ampere 


So,  if  we  had  a  voltmeter  and  amme- 
ter connected  at  the  switch,  we  could 
see  10  volis  and  0.1  ampere  entering  the 
line  as  soon  as  the  switch  closes.  A  half- 
second  later,  that  voltage  and  current 
reach  the  middle  of  the  line:  one  second 
later  they  finally  reach  the  resisior. 

The  problem  is  that  10  volts  and  OJ 
ampere  arc  all  wrong  for  a  10-ohm  re- 
sistor. By  Ohm's  law.  if  there  is  10 
volts,  there  should  be  1  ampere:  if  there 
is  only  0. 1  ampere,  then  there  should  be 
only  1  volt.  The  resistor  therefore  looks 
at  the  voltage  and  current  reaching  it, 
and  says  "No,  no,  no — something  is 
wrong — there  is  either  loo  little  current, 
or  too  much  voltage — or  perhaps  both!" 

The  resistor  therefore  short  circuits 
some  of  the  applied  voltage  to  hririL: 
it  closer  in  line  with  what  should  be 
there,  considering  the  amount  of  cur- 

o 

rent.  This  temporary  short  circuit  causes 
an  additional  current  to  flow  through 
the  resistor  as  well. 


This  situation,  however,  leads  to  a 
contradiction.  At  the  resistor,  ihe  volt- 
age is  now  lower  than  10  volts  while  the 
current  is  slightly  higher  than  the  origi- 
nal 0.1  ampere.  However,  a  short  dis- 
tance back  from  the  resistor  the  line 
voltage  and  current  are  still  10  volts  and 
0.1  amperes.  But  this  cant  be!  In  a  par- 
allel circuit,  the  voltage  must  he  the 
same  everywhere,  while  in  a  series  cir- 
cuit the  current  should  be  the  same 
as  well.  And  so  the  drop  in  voltage 
and  increase  of  current  must  start  to 
travel  back  along  the  line,  eventually 
making  the  voltage  and  current  the 
same  everywhere. 

One  way  to  look  at  this  is  to  think  of 
an  outgoing  signal  ( 1 0  volts  and  0. 1  am- 
peres) [raveling  from  the  battery  to  the 
resistor,  and  a  second,  returning  signal, 
traveling  back  from  the  resistor  toward 
the  battery.  The  returning  signal  adds  to 
(or  subtracts  from)  the  outgoing  signal, 
changing  the  total  voltage  and  current 
along  the  wire.  In  technical  terms,  we 
say  that  the  returning  signal  is  a  reflec- 
tion — part  of  the  outgoing  voltage  and 
current  have  been  reflected  from  ihe 
load,  and  travel  hack  along  the  line. 

The  reflection  will  eventually  reach 
the  battery,  which  will  look  at  the  lower 
voltage,  and  do  everything  it  can  to 
boost  it  back  to  the  required  10  volts.  In 
the  process,  it  will  send  out  a  burst  of 
more  voltage  and  current  (hut  still  the 
wrong  values).  These  will  go  back  to 
the  resistor,  cause  yet  another  reflec- 
tion, and  so  on.  Eventually,  the  voltage 
and  current  will  stabilize  at  the  10  volts 
and  1  ampere  that  DC  circuit  theory 
says  we  should  have. 

We  can  calculate  how  much  voltage  is 
reflected  from  the  reflection  coefficient, 
represented  by  the  capital  Greek  letter 
gamma: 


r  = 


zl  +  zq 


where  Zl  Ls  the  value  of  the  load  resistor 
(100  ohms  in  this  case),  while  Zfl  is  the 
characteristic  impedance  (which  is  10 
ohms  in  our  example).  So  in  this  case, 
the  reflection  coefficient  iv 


r  = 


zl  -  zo 

Zl  +  Zq 


1 00  -  1 0       90 


100+10    no 


=  0,818 


Pulse 

No 

i.TcnCTfllOr 

T~*~                                              M  end 
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Fig.  2.  Time -domain  reflectomeiry. 

What  this  means  is  that  81.8*  {a  frac- 
tion of  0,818,  or  8.18  volts)  of  the  outgo- 
ing  10  volts  will  reflect  off  the  1-ohm 
resistor.  The  voltage  across  the  resistor 
will  then  be  10  -  8.18  -  1 ,82  volts.  Know- 
ing how  much  voltage  will  actually  reflect 
is  nice,  of  course,  but  it's  more  interesting 
to  look  at  three  special  cases. 

Case  1:  There  is  no  load  resistor  at 
the  end  of  the  cable  at  all — the  output  is 
open.  In  this  case,  Zx  is  infinity,  and  the 
equation  becomes: 


r= 


oo 


Zo 


77x=~  =  +l 

oo    +     1 0        °° 


+  z0 

That's  because  the  infinity  on  the  top 

and  bottom  are  so  big  that  we  might  as 
well  ignore  the  Z0.  So.  with  the  output 
open,  the  reflection  coefficient  is  +1,  and 
100%  of  the  outgoing  signal  is  re- 
flected. 

Case  2:  If,  on  the  other  hand,  the  end  of 
the  cable  is  shorted,  then  Zl  is  zero,  and 
the  equation  becomes: 

0-Zp      Q-10      40 
0  +  Zo     0  +  10~+10 

In  this  case,  the  reflection  cocfllcicnt  is 
-1,  and  so  -100%  of  the  outgoing  voltage 
is  reflected.  That  is.  it  is  all  reflected,  but 
the  polarity  changes  (that's  what  the  mi- 
nus sign  means).  That  makes  sense,  since 
the  voltage  at  a  short  circuit  must  be  zero; 
the  only  way  to  get  this  is  if  the  outgoing 
voltage  and  the  returning  voltage  exactly 
cancel  each  other  out. 

Case  3:  Suppose,  on  the  other  hand, 
that  the  load  resistance  Z^  is  exactly  equal 
to  Z?  In  that  case,  the  numerator  of  the 
equation  becomes  Z0  -  Z{y,  which  is  zero. 
The  reflection  coefficient  is  therefore 
zero,  and  nothing  is  reflected  at  all. 

So  we  see  that  the  only  way  to  get  no 
reflection  is  to  load  the  end  of  the  line 
with  a  resistance  exactly  equal  to  the  char- 
acteristic impedance  of  the  line  itself. 

Let's  *ce  him  reflections  in  cables 
can  cause  problems. 

Reflections  in  digital  circuits 

Fig-  2  shows  a  simple  test  circuit 
wrhich  we  can  rig  up  in  the  lab.  At  the 


left  we  have  a  pulse  generator;  the  pulse 
generator  acts  sort  of  like  a  battery  and 
switch,  except  that  it  closes  the  switch 
only  for  a  very  short  time  t  sometimes  as 
short  as  just  a  few  billionths  of  a  sec- 
ond). In  other  words,  it  connects  a  volt- 
age to  the  line  for  a  tiny  instant,  and 
then  immediately  disconnects  it  again. 
The  pulse  generator  feeds  a  length  of 
transmission  line  (we  use  100  feel  of 
RG-58  coax  cable  in  our  lab  experi- 
ment), whose  far  end  is  shown  open.  A 
fast  oscilloscope  is  connected  across  the 
pulse  generator  to  show  us  the  signal. 

Fig.  3  shows  the  result.  The  fairly 
sharp  pulse  at  the  left  is  the  signal  com* 
ing  out  of  the  pulse  generator.  It  appears 
a.  a  narrow  pulse,  on  for  JUSl  a  \cr\ 
short  time.  The  slightly  smaller  pulse  at 
the  right  is  what  comes  back  from  the 
end  of  the  line — this  is  the  reflection.  It 
is  slightly  smaller,  because  there  is 
about  a  10%  loss  of  voltage  in  going 
down  the  cable  and  hack  (this  is,  after 
all,  a  practical  cable,  not  a  theoretical, 
loss-free  one).  Note  also  that  the  return- 
ing pulse  is  slightly  wider  and  not 
nearly  as  nice  and  square.  This  is  caused 
by  ihe  various  parts  of  the  pulse  travel- 
ing down  the  cable  at  slightly  different 
speeds,  which  results  in  the  pulse 
spreading  slightly. 

From  this  picture,  we  could  calculate 
the  signal  loss  in  the  cable;  much  more 
interesting,  though,  is  to  calculate  how 
fast  the  signal  travels,  In  this  picture, 
the  scope  sweep  was  set  to  0.05  micro- 
seconds per  division;  since  the  spacing 
between  the  two  pulses  is  about  six  di- 
visions, the  delay  between  the  outgoing 
and  returning  pulses  is  about  0.3  micro- 
seconds. In  that  time,  the  pulse  traveled 
200  feet  ( 100  feet  from  the  generator  to 
the  end,  and  another  100  feet  to  return K 
The  signal  velocity  is  therefore: 


velocity  = 


distance      200  feet 
time        0.3  jisec 


6,67  x  108  feet/sec 

Since  there  are  5.280  feet  in  a  mile. 

this  works  out  to  about  126,000  miles 

per  second.  Note  that  this  is  slower  than 

the  speed  of  light,  which   is  usually 

given  as  186,000  miles  per  second;  this 

latter  figure  is  only  true  for  light  in  a 

vacuum  anvwav,  not  for  Iieht  in  air, 

glass,  or  other  materials. 
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In  our  electrical  case,  ihe  speed  of  the 
signal  in  the  cable  is  only  about  67%  of 
the  speed  of  light;  we  call  this  number  the 
velocity/actor  of  the  cable,  and  usuall\ 
write  it  as  0.67  rather  than  67*2 .  (Remem- 


ber thai  our  measurement  is  only  an  ap- 
proximation; the  actual  published  velocity 
factor  for  RG-58  cable  is  slightly  less,  but 
the  delay  time  is  hard  tor  us  to  read  from 
the  scope,  and  so  0,67  is  about  as  close  as 
we're  going  to  get,) 

The  velocity  factor  \s  thus: 

,    .     r             actual  speed 
velocity  factor  = _     '      . 

speed  of  light 

Now  imagine  thai  the  pulse  in  Fig,  3 
is  just  one  of  many  pulses  being  sent  in 
a  cable,  perhaps  as  part  of  a  computer 
local  area  network.  If  the  end  of  the 
cable  ts  open,  then  the  pulses  reflected 
from  the  end  will  get  mixed  in  with  the 
outgoing  pulses  and  cause  major  errors 
in  ihe  system.  So  reflections  can  be  a 
big  problem. 

Fig,  3  dealt  with  a  line  whose  far  end 
was  open.  If  the  far  end  had  been 
shorted,  there  would  still  be  a  reflection. 
but  the  reflected  signal  would  be  neiia- 
live  instead  of  positive. 

From  our  previous  discussion,  we  can 
now  see  that  the  only  way  to  prevent  re- 
flections is  to  make  sure  that  the  end  of 
the  cable  is  properly  terminated — we 
musi  place  a  resistor  al  the  end  of  the 
line,  and  make  sure  that  its  resistance  is 
equal  to  the  characteristic  impedance  of 
the  line.  If  the  resistance  is  slightly  off, 
there  will  be  a  reflection,  but  it  miahl 
not  be  large  enough  to  matter.  In  gen- 
eral, a  resistance  larger  than  the  charac- 
teristic impedance  will  provide  a 
positive  reflection:  a  resistance  smaller 
than  the  characteristic  impedance  will 
provide  a  negative  reflection.  Thus  the 
cables  in  local  area  networks  are  always 


Fig.  3  Reflection  from  an  open  circuit. 
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connected  to  a  load  resistor  at  the  end; 
sometimes  the  resistor  will  be  inside  the 
computer  interface  card,  other  limes  it 
may  be  mounted  externally,  but  it  will 
always  be  somewhere.  And  since  the 
signals  in  these  cables  can  travel  in 
either  direction,  there  will  be  a  termina- 
tion resistor  at  each  end  of  every  cable. 
Incidentally,  putting  a  proper  load  re- 
sistor at  the  end  of  the  cable  is  not 
enough — how  you  connect  it  is  impor- 
tant too.  If  thai  resistor  is  right  at  the 
end  of  the  cable,  with  short  leads,  all  is 
fine.  But  Fig.  4  shows  what  happens  if 
that  resistor  is  connected  with  fool-long 
clip-leads.  There  is  still  a  small  reflec- 
tion; in  fact,  there  are  now  two  small  re- 
flections. At  point  A  is  a  small  positive 
reflection,  caused  by  the  clip- leads.  The 
two  clip-leads  make  a  small  transmis- 
sion line,  but  its  characteristic  imped- 
ance is  higher  than  that  of  the  coax 
cable.  So  we  gel  a  positive  reflection  at 
this  point,  A  fool  later,  the  termination 
resistor  has  a  lower  resistance  than  ihe 
clip- lead  impedance,  and  so  we  get  a 
small  negative  reflection  at  point  B. 
This  points  out  thai  this  type  of  test, 
called  time-domain  rejlectometry  (or 
TDR)  because  it  measures  the  reflec- 
tions and  the  lime  thev  occur,  lets  us 
analyze  the  locations  of  shorts  and 
opens,  as  well  as  the  locations  of  bad 
connections,  Commercial  TDR  instru- 
ments are  thus  very  useful  for  finding 
problems  in  buried  or  hidden  cables^ 

Reflections  in  analog  circuits 

Analog  signals  can  be  reflected  from 
the  ends  of  cables  just  as  digital  ones 
can.  For  example,  consider  the  antenna 
lead  from  a  TV  antenna  to  the  TV  set. 
To  prevent  reflections,  the  characteristic 
impedance  of  the  cable  usually  matches 
the  impedance  of  the  antenna,  and  the 
impedance  of  the  TV  set's  antenna  in- 
put. Since  there  are  two  kinds  of  com- 
mon antenna  leads  in  use — the  Hat 
"twin-lead"  cable  which  has  a  Z(|  of  300 
ohms,  and  TV  coax  with  a  Z0  of  75 
ohms — many  TV  sets  have  two  separate 
inputs  as  well.  TV  antennas  usually 
have  a  300-ohm  connection,  but  we  of- 
ten use  a  75-  to  300-ohm  transformer  to 
match  it  to  coax  cable,  (There *s  a  sec- 
ond reason,  loo — the  300-ohm  twin- 
lead  is  a  balanced  lead,  whereas  the 
coax  is  unbalanced,  so  slightly  different 
connections  are  needed. ) 


Why  the  careful  impedance  match- 
ing? Because  reflections  can  cause  de- 
lays. If  some  of  a  received  TV  signal 
went  direct! v  to  the  TV  set  while  a 

m 

small  portion  of  it  was  reflected  from 
the  set  back  to  the  antenna,  and  then  re- 
flected a  second  time  from  the  antenna 
back  to  the  set,  the  TV  set  would  set  a 
weak  signal  shortly  after  the  main, 
strong  one.  This  would  cause  a  ghost 
image  to  appear  to  the  right  of  the  main 
image.  Ut  you  get  ghosts  in  your  TV  im- 
age, don't  immediately  blame  the  an- 
tenna installation.  Ghosts  arc  also  often 
caused  by  reflections  from  nearby 
buildings,  hills,  or  other  large  objects.) 

But  there  is  a  second  way  to  look  at 
reflections  of  analog  signals.  Let's  sup- 
pose that  the  signal  entering  the  coax 
line  in  Fig,  5  is  not  a  pulse,  but  a  sine 
wave.  The  reflection  will  then  also  be  a 
sine  wave,  ralher  than  a  pulse.  Depend- 
ing on  the  length  of  the  line,  that  reflec- 
tion could  arrive  al  the  beginning  of  the 
line  at  various  limes.  So  lei  s  examine  a 
few  special  cases. 

Case  I:  Suppose  that  the  line  is  ex- 
actly one-quarter  of  a  wavelength  long, 
and  its  far  end  is  open-circuited.  We  ear- 
lier defined  a  wavelength  as  the  dis- 
tance a  signal  travels  in  the  time  of  one 
c>cle.  The  equation  for  ihe  wavelength 
lambda  was: 

«       velocity 
'  frequency 

For  the  velocity,  of  course,  we  now 
have  to  lake  the  velocity  in  the  cable,  and 
we  have  already  learned  that  this  veJotitj 
is  smaller  than  the  speed  of  light  in  a 
vacuum;  it  is  the  speed  of  light  limes  the 
velocity  factor  for  the  particular  cable. 

Let's  put  some  numbers  on  this.  Sup- 
pose we  use  an  RG-5M  cable  with  a  ve- 
locity   factor   of   about    0.65,    and    a 
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Fig.  4.  Reflection  from  a  had  load. 


frequency  of  1.6  MHz,  One  wavelength 
is  then: 

j      186,000  miles  per  second  x  0,65 

1,600,000Hz 

=  0.0756  mile 


which  is  about  399  feel.  A  quarter- 
wavelength  is  then  about  1 00  feet. 

So  lei's  Lake  1 00  feet  of  RG-58  cable, 
leave  the  far  end  open-circuited,  and  send 
a  1 ,6  MHz  signal  into  it-  The  signal  will 
take  exactly  one  quarter  of  a  cycle  to 
travel  down  to  the  end.  Since  the  end  is 
open,  the  reflection  coefficient  r  is  +1, 
and  so  the  signal  is  completely  reflected. 
It  now  takes  a  quarter  of  a  cycle  to  travel 
back  to  the  beginning  of  the  line,  arriving 
exactly  one-half  of  a  cycle  after  it  started. 
Assuming  a  low -loss  line,  the  signal  com- 
ing back  will  be  almost  exactly  the  same 
size  as  the  outgoing  signal. 

The  only  problem  is  that  the  returning 
signal  is  now  exactly  one-half  of  a  cycle 
behind  the  outgoing  signal.  In  other 
words,  the  positive  half-cycle  of  the  sine 
wave  arrives  just  as  the  signal  generator  is 
producing  the  negative  hall-cycle.  And  so 
the  positive  and  negative  half-cycles  ex- 
actly cancel  producing  0  volts  at  the  in- 
put into  the  line.  The  oscilloscope  will  sec 
nothing. 

Let's  think  about  this  for  a  moment. 
The  signal  generator  in  Fig.  5  is  generat- 
ing a  voltage  (we  didn't  specify  howr  big) 
but  the  actual  voltage  measured  by  the 
scope  at  the  input  into  the  line  is  0  volts. 
How  can  that  be?  The  only  possible  ex- 
planation is  that  the  transmission  line  be- 
haves like  a  short  circuit.  There  is  current, 
but  no  voltage. 

We  can  summarize  this  as  follows:  A 
quarter-wavelength  transmission  line 
which  is  open-circuited  at  the  far  end  he- 
haves  like  a  short  circuit  at  its  input.  It 
may  be  a  bit  hard  to  believe,  but  it  is  true. 

One  more  thing:  The  generator,  think- 
ing it  is  feeding  a  short  circuit,  is  out- 
putting  more  than  its  normal  current, 
trying  to  overcome  that  short.  So  the  in- 
put to  the  line  is  a  point  of  zero  voltage, 
but  higher  than  normal  current. 

Case  2:  Let's  now  take  a  similar  case, 
but  instead  of  leaving  the  far  end  of  the 
line  open-circuited,  let's  short  it  and  see 
what  happens  as  the  positive  half-cycle 
part  of  a  sine  wave  leaves  the  signal 
generator. 


Sine-wave 
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T 


Oscillo- 
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€ 


No 
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at  end 


Fig.  5,  Reflection  of  a  sine  wave. 

The  signal  takes  a  quarter  of  a  cycle 
to  reach  the  short.  Because  the  reflec- 
tion coefficient  T  at  a  short  is  equal  to  - 
1?  the  positive  half  of  the  sine  wave  is 
completely  reflected,  but  the  minus  sign 
means  that  it  becomes  negative  rather 
than  remaining  positive.  This  signal 
now  takes  another  quarter  of  a  cycle  to 
arrive  back  at  the  signal  generator,  ar- 
riving exactly  a  half  of  a  cycle  after  it 
left. 

Let's  stand  back  and  think  about  this 
for  a  moment.  The  positive  half  of  a 
cycle  left  the  generator,  was  inverted  at 
the  reflection,  and  returns  just  as  the  gen- 
erator is  outputting  the  following  negative 
half  of  the  cycle.  The  generator  is  now 
trying  to  output  a  negative  voltage,  but 
there  is  already  a  negative  voltage  on  the 
line.  So  the  generator  doesn't  really  have 
to  do  anything  to  make  the  voltage  nega- 
tive. Hence  it  does  not  output  any  current. 
How  can  that  be?  The  only  possible  ex- 
planation is  that  the  transmission  line  be- 
haves like  an  open  circuit.  There  is  a 
voltage,  but  no  current. 

We  can  summarize  this  as  follows:  A 
quarter-wa velength  transmission  line 
which  is  short-circuited  at  the  far  end  be- 
haves like  an  open  circuii  at  its  input. 
This,  too,  may  be  a  bit  hard  to  believe,  but 
it  is  true.  Given  the  right  test  equipment, 
you  can  prove  it  for  yourself. 

We  can  extend  this  idea  to  other  lengths 
of  cables.  For  example,  the  cable  in  Fig.  6 
is  3/4- wavelength  long.  What  do  we  see  if 
we  look  into  the  input? 

Let's  imagine  that  the  line  is  split  into 
the  three  parts  labeled  A,  B,  and  C  in 


Fig.  6,  each  part  a  quarter  of  a  wave- 
length. Since  the  right  end  of  part  C  is 
open,  the  left  end  of  it  looks  like  a  short. 
Part  B  is  therefore  shorted  at  the  right, 
so  its  left  end  looks  open.  Finally,  pail  A 
sees  an  open  at  its  right  end,  so  its  left 
end  looks  like  a  short.  So  a  3/4-wave- 
length  line  which  is  open  at  the  far  end 
looks  like  a  short  at  its  input. 

We  can  extend  this  reasoning  to  any  line 
whose  length  is  some  multiple  of  a  quarter- 
wavelength,  and  which  is  either  shorted  or 
open  at  its  end.  But  what  about  other  lines? 

More  complicated  eases 

In  most  cases,  transmission  lines  will 
not  be  an  exact  multiple  of  a  quarter- 
wavelength,  and  they  will  not  have  an 
exact  short  or  open  at  their  end.  What 
then? 

The  mathematical  analysis  of  such 
cases  is  fairly  difficult,  and  most  profes- 
sionals will  use  a  special  kind  of  graph 
called  a  Smith  Chart  to  figure  out  what 
happens.  But  even  without  the  Smith 
Chart,  we  can  still  get  a  general  idea  of 
what  is  going  on.  So  let's  consider  the 
case  in  Fig,  7,  where  we  see  a  transmit- 
ter feeding  a  75-ohm  load  (most  likely 
an  antenna)  through  a  50-ohm  transmis- 
sion line  that  is  1 .68  wavelengths  long. 

Because  the  load  resistance  is  not 
equal  to  the  line's  characteristic  imped- 
ance, there  will  be  a  reflection.  The 
reflection  coefficient  is: 

r      Zl-Zq      75-50      25 
~Zl  +Z-o     75  +  50     125 


Fig,  6.  A  3/4 -wavelength  line. 
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so  20%  of  the  outgoing  voltage  is  re- 
fleeled  back  to  ihe  transmitter.  Let's 
assume  lhai  ihe  transmitter  is  putting 
out  10  volts  of  RF;  the  reflected  volt- 
age is  then  2  volts.  This  is  obvioush 
not  good,  because  the  load  is  not  gel- 
Ling  as  much  power  as  it  should. 
As  the  reflected  signal  goes  back  to 
ihe  transmitter,  there  will  be  points 
along  the  cable  where  the  reflected 
voltage  will  add  to  the  outgoing  volt- 
age, giving  us  more  than  10  volts. 
This  voliaee  is  called  V      .  and  is 

c  ITUl.\ 

equal  to: 

Vmax  =  Vforwarci  +  Vreflected 

In  our  example,  this  voltage  is  10  +  2  = 
1 2  vails. 

At  the  same  lime,  there  will  be  other 
places  along  the  line  where  ihe  two 
voltages  are  opposite,  and  so  they 
subtract  logive: 

Vmin  =  V  forward  +  ^reflected 

In  our  example,  this  voltage  is  10  -  2  =  8 
volts. 

Ideally,  if  the  load  was  perfect  I  > 
matched  to  the  line,  there  would  be  no 
reflected  voltage,  and  so  V  and  V 
would  be  equal — the  voltage  would  be 
the  same  10  volts  everywhere,  and  there 
would  be  no  maximum  or  minimum. 
Bui  lhai  seldom  happens  exactly. 

The  presence  of  maxima  and 
minima  means  lhai  we  can  take  mea- 
surements along  the  line,  and  find 
these  points  of  maximum  and  mini- 
mum. This  is  not  particularly  practical 
with  coax  cable,  but  it  can  be  done 
with  open- wire  balanced  lines, 
where  you  can  easily  get  to  the  wires 
to  take  voltage  readings  between 
them  Ii  is  also  sometimes  done  with 


microwaves:  microwave  signals  (i.e., 
signals  with  a  very  high  frequency  on 
the  order  of  gigahertz)  are  usually  car- 
ried in  waveguides  (more  on  these 
later).  It's  possible  to  cut  a  slot  into  a 
waveguide  and  insert  a  small  probe  to 
lake  voltage  readings  inside  it.  This  can 
be  used  to  measure  the  VSWR,  but  it 
can  also  be  used  to  find  the  frequency. 
Because  the  distance  from  a  maximum 
lo  a  minimum  point  is  a  quarter- wave- 
length (and  the  distance  between  two 
minima  is  therefore  a  hall -wavelength), 
this  can  be  used  to  measure  the  wave- 
length of  a  signal.  If  you  know  the 
speed  of  the  signal  in  the  waveguide, 
you  can  then  calculate  the  frequency. 

We  say  lhai  these  minima  and 
maxima  indicate  the  presence  of  stand- 
ing waves  along  the  line,  and  then  de- 
fine a  standing  wave  ratio  (also  called  a 
voltage  standing  wave  ratio  because  we 
measure  the  voltage),  abbreviated  as 
SWR  or  VSWR: 

VSWR  =  Vmax  -  ^forward  +  ^reflected 
Vmin     Vforwand  -  Vrcflected 

In  our  case,  this  is  12/8  or  1.5. 
In  the  best  case,  if  V       and  V 

mat  mm 

were  equal,  the  VSWR  would  be  1; 
many  people  read  this  as  "I  to  I"  or 
1:1, 

In  the  worst  case,  when  everything 
is  reflected,  V..        -  V  =0  and 

the  denominator  is  zero,  so  the  VSWR 
is  infinite.  So  measuring  the  VSWR  is 
a  common  way  of  checking  whether 
ail  antenna  is  well  matched  lo  the 
transmitter  and  its  feedline.  (It  is  not  a 
perfect  measure,  because  a  resistor 
load  equal  to  the  transmission  line's 
characteristic  impedance  would  pro- 
duce no  reflections,  yet  obviously 
radiate  no  signal  into  the  air!) 
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Fig.  7.  A  more  typical  example. 
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Build  a  Well-Regulated 

Power  Adapter 

Add  some  stability  to  your  plug -in  wall  transformer. 


James  Tarchinski  N8PTG 

3135  Primrose  Drive 

Rochester  Hills  Ml  48307 


As  you  flip  through  the  pages  of 
73,  or  any  other  source  of  elec- 
tronics circuit  information, 
you'll  find  that  many  of  the  circuits  ci- 
ther incorporate  or  need  to  be  pow- 
ered externally  by  a  positive  5-volt 
DC  power  supply.  Five-volt  sup- 
plies are  by  far  the  most  common 
supply  value  used  for  today's  elec- 
tronics. Knowing  this,  one  would 
assume  that  there  must  be  dozens  of 
5- volt  regulated  DC  power  adapters 
on  the  market,  right? 

Wrong.  The  free  enterprise  system 
has  missed  the  mark  on  this  on^ — 
regulated  5-volt  adapters  are  nearly 
nonexistent,  so  electronics  hobby- 
ists often  end  up  incorporating  sup- 
plies into  their  project  designs.  In 
fact,  they  tend  to  design  and  build 
these  supplies  over,  and  over,  and 
over  again.  But  you  don't  have  to 
keep  repeating  yourself — there  is  a 
better  wav. 

Wall  adapters  can  provide  a  con- 
venient way  of  powering  your  elec- 
tronics projects;  you  just  need  to 
modify  them  so  they  have  the  cor- 
rect output  characteristics  for  just 
about  any  regulated  voltage  that  you 
will  ever  need!  Because  everyone 
has  a  different  application  with  dif- 
ferent design  criteria,  however,  we 
do  not  go  through  one  particular  de- 
sign. Rather  we  will  discuss  how  to 
modify    wall    adapters    in    general. 


concentrating  particularly  on  how  to 
modify  an  adapter  electrically  with- 
out reworking  the  basic  packaging 
of  the  unit's  electronics. 

A  bit  of  history 

The  consumer  electronics  indus- 
try as  we  know  it  today  would  not 
exist  if  it  were  not  for  'industry 
standards/'  Industry  standards  are 
essentially  gentlemen's  agreements 
among  companies  stating  thai  they 


will  all  produce  products  that  utilize 
a  standard  format  for  something, 
This  type  of  arrangement  allows 
companies  to  save  money  by  jointly 
developing  a  new  technology,  but 
yet  they  can  each  make  money  by 
selling  their  own  unique  products. 

For  example,  before  any  company 
sold  a  compact  disc  (CD)  player,  all 
the  major  audio  manufacturers  of 
the  world  agreed  on  the  specifica- 
tions for  the  disc  format.  From  the 


# 

Labeled 
Voltage 

True 
Voltage 

%  Error 

1 

+5 

5.10 

2.0% 

2 

+5 

9.65 

93% 

3 

+6 

7.94 

32% 

4 

+6 

8.42 

40% 

5 

+9 

10.34 

15% 

6 

+12 

12.38 

3.2  /o 

Table  1 .  "Don't  believe  everything  you  reacts  The  true  output  voltage  can  differ  from  the 
rated  voltage  in  a  random  sampling  of  DC  adapters.  Adapter  #2  was  the  worst  unit  tested, 
with  an  output  nearly  double  the  voltage  listed  on  Its  case. 
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DB1 

Diode  Bridge 


Transformer 


Fig.  L  The  hask  type  of  power  adapter.  The  lack  of  any  semiconductor  regulator  devices 
helps  io  keep  the  adapter  s  cost  down,  hut  it  also  keeps  the  unit's  usefulness  down. 


consumer^  poini  of  view  ihe  end  I 
result  was  that  you  can  now  listen  to 
the  same  CD  on  equipment  made 
by  RCA,  Sony,  Tandy,  or  any  other 
of  several  dozen  different  manufac- 
turers. When  you  bought  your 
equipment  you  didn't  have  lo 
choose  between  a  RCA  player  and 
disc  format  or  a  Sony  player  and 
disc  format,  We  were  not  so  lucky 
when  it  came  lo  other  areas  of  home 
electronics. 

Of  course,  VCRs  come  to  mind. 
When  these  devices  first  hit  the 
market  they  came  in  two  flavors: 
VHS  and  Beta.  After  years  of  bat- 
tling, VHS  finally  won  and  the  Beta 
*  format  went  the  way  of  eight- track 
players.  Those  people  who  backed 
the  Beta  format  were  l he  big  losers, 
as  they  ended  up  with  machines  that 
no  longer  have  tapes  available  for 
them. 

Another  area  lhal  still  suffers 
from  a  serious  lack  o^  standardiza- 
tion is  that  o\'  the  AC-to-DC  power 
supplies  lhal  are  used  with  con- 
sumer  electronics  equipment,  These 
supplies  can  be  found  in  any  voltage 
that  is  a  multiple  of  1.5  volts,  from 
1.5  to  13*5  volts,  Furthermore,  there 
are  numerous  different  styles  and 


Output 


Tcp  Vkw 


Fig.  2.  In  spite  of  the  limited  number  of 
components  stuffed  into  the  enclosure  of  an 
off-the-shelf  power  adapter,  there  is  not  gen- 
erally much  space  available  for  expansion. 
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even  sizes  of  plugs  currently  used 
with  these  devices.  And  finally, 
there  are  plugs  on  the  market  that 
are  wired  with  cither  polarity — with 
the  tip  being  positive  and  the  ring 
being  negative,  or  vice  versa. 

Another  problem  with  plug-in 
AC-to-DC  supplies  is  thai  they 
dou't  always  output  the  voltage  in- 
dicated on  their  cases!  To  illustrate 
this  point,  I  surveyed  six  different 
supplies,  each  made  by  a  different 
manufacturer.  While  in  the  best  case 
the  actual  output  voltage  was  within 
2%  of  the  rated  voltage,  the  worst 
case  supply  was  off  by  a  whopping 
93%  (see  Table  1). 

There  are  a  number  of  reasons 
why  the  actual  output  voltages  of 
supplies  arc  so  different  from  their 
specified  values,  but  by  far  ihe  most 
common  is  cost.  In  order  to  make 
the  supply  as  cheap  as  possible, 
most  do  not  have  solid-state  regula- 
tors incorporated  in  their  design,  so 
their  output  varies  directly  with  ihe 
line  voltage  supplied  by  the  power 
company.  Also  as  a  cost-cutting 
measure,  very  liberal  tolerances  are 
used  in  the  manufacture  of  these 
devices,  and  there  is  generally  a 
lot  of  unit-to-unil  variability  in 
performance. 

The  load  being  driven  by  the  sup- 
ply is  also  an  important  factor  in  de- 
termining its  net  output  voltage.  For 
the  data  presented  in  Table  1.  all  the 
supplies  were  tested  in  their  open- 
circuit  configuration.  But  when  an 
adapter  is  supplying  its  rated  cur- 
rent the  output  voltage  will  almost 
always  drop  below  its  open-circuit 
voltage.  Other  than  by  testing  the 
adapter  under  different  loading  con- 
ditions, there  is  no  way  to  predict 
how  far  the  output  voltage  will  fall. 


The  variability  of  a  power 
adapter's  output  is  the  main  ob- 
stacle to  using  it  to  run  circuits  con- 
taining integrated  circuits.  One  of 
the  simplest  ways  of  overcoming 
this  obstacle  is  lo  install  a  voltage 
regulator  on  the  DC  output  side  of 
the  adapter. 

The  electrical  design 

Fig.  1  is  the  schematic  for  a  very 
simple  AC-to-DC  converter,  while 
Fig-  2  is  the  associated  board  lay- 
out. As  \ou  can  see.  the  circuit  con- 
tains nothing  more  than  a  standard 
full-wave  diode  bridge  rectifier  and 
a  single  filler  capacitor.  While  this 
design  is  cheap,  the  voltage  output 
is  not  very  stable  and  therefore 
probably  not  suitable  for  an\  of 
your  projects  that  use  integrated 
circuits. 

The  circuit  can  be  easily  modified 
to  incorporate  a  regulator,  however. 
It  is  the  job  of  the  regulator  to  stabi- 
lize the  adapter's  DC  voltage  over  a 
v\  ide  range  of  input  voltages  and 
output  currents. 

One  of  the  most  commonly  used 
types  of  voltage  regulators  is  the 
78xx  series,  Low  cost  and  the  avail- 
ability of  several  regulation  volt- 
ages are  among  the  reasons  for  the 
popularity  of  this  line.  Table  2  is  a 
list  of  regulators  included  in  the 
78xx  series. 

Fig.  3  is  the  pinoul  of  a  7Kxx 
regulator  in  a  TO-220  case,  When 
viewed  from  the  front,  the  leftmost 
pin  (pin  1)  is  the  input  voltage  line, 
which  must  be  supplied  with  an  in- 
put voltage  that  is  at  least  3  volts 
greater  than  the  device's  specified 
output  voltage.  Pin  2  of  the  device 


Front  Yk:u 


1  s  voltage  Input 

I  =  Ground  i Input  &  Output 
3  =  Regulated  Voltage  Output 


1     :     3 


Fig*  X  Finout  of  the  78xx  series  of  voltage 
regulators. 


is  the  common  (ground)  line  shared 
between  the  input  and  output  pins. 
Finally,  pin  3  is  the  output  line, 
uhich  distributes  the  regulated 
voltage, 

It  is  a  simple  matter  to  incorpo- 
rate a  78xx  series  regulator  into  the 
basic  power  adapter  design  just  de- 
scribed, creating  a  wall  adapter  with 
a  well-regulated  output.  Fig.  4 
shows  how  this  is  done. 

The  power  adapter  you  start  with 
will  need  to  have  an  output  voltage, 
before  modification,  of  about  3  to  5 
volts  higher  than  the  regulated  volt- 
age you'd  like  Lo  achieve.  This  re- 
quirement is  imposed  by  the 
78-series  regulators,  which  need  lo 
see  the  higher  voltage  in  order  to 
regulate  properly.  If  you  refer  again 
to  Table  1  you'll  see  that  this 
should  not  be  a  problem,  as  most 
adapters  output  a  higher  voltage 
than  specified  on  their  labels. 

Besides  the  regulator  itself,  only  a 
few  additional  capacitors  are  needed  to 
filter  both  the  input  and  output  voltages. 
The  large  caps  are  used  to  ^smooth  out" 
the  voltage  produced  by  the  lull-wave 
rectifier,  storing  energy  for  when  the 
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Fig.  4.  The  most  straightforward  method  of  integrating  a  voltage  regulator  into  a  basic 
power  adapter  circuit. 


input  AC  signal  changes  direction. 
The  smaller  caps  are  used  to  filter 
out  high-frequency  noise,  since  they 
tend  to  look  like  short  to  ground  to 
high-frequency  signals. 

Don't  lose  your  cool! 

While  it  is  easy  to  design  a  78xx 
device  into  an  adapter  circuit,  here's 
a  strong  word  of  caution  about  the 
amount  of  current  these  regulators 
can  supply:  The  current  values 
listed  in  Table  2  represent  the  maxi- 
mum amount  of  current  ihat  can  be 
supplied  when  they  are  mounted  so 
that  they  have  adequate  cooling.  In 
order  to  obtain  "adequate  cooling." 
you  must  generally  use  some  form 
of  heal  sink  to  help  dissipate  the 
heat  generated  by  the  regulator 


Output 
Voltage 

Output 
Current 

I 
Part  Number 

Package  Style 

+5 

100mA 

78  LOS 

TO-92 

+5 

1A 

7805 

TO-220 

+6 

1A 

7806 

TO-220 

+8 

100mA 

78L08 

TO-92 

+8 

1A 

7808 

TO-220 

+12 

100mA 

78L12 

TO-92 

+12 

1A 

7812 

TO-220 

+15 

100mA 

78L15 

TO-92 

+15 

1A 

7815 

TO-220 

+18 

1A 

7818 

TO-220 

+24 

1A 

7824 

TO-220 

Table  2.  Common  values  of  the  78-series  of  voltage  regulators.  The  "Output  Current"  col- 
umn lists  the  maximum  current  for  a  device  mounted  on  a  sufficiently  sized  heat  sink.  Usable 
current  for  the  application  described  in  the  text  is  significantly  less. 


In  most  cases  you  will  have  to 
forgo  any  type  of  heat  sink  on  the 
regulator  if  you  choose  to  return  the 
adapter  to  its  original  enclosure. 
Because  of  this,  the  maximum  cur- 
rent available  from  a  78xx  device  in 
this  application  should  be  consid- 
ered to  he  only  about  25%  to  50%  of 
the  device's  maximum  ruled  cur- 
rent. This  is  a  price  you  pay  for 
having  a  wall  adapter  with  a  well- 
regulated  output  voltage. 

Don't  blow  a  fuse! 

Besides  the  regulator  and  extra 
caps,  you  might  consider  placing 
another  item  inside  the  power 
adapter's  enclosure — a  fuse.  By  fus- 
ing the  input  side  of  the  regulator 
you  will  protect  the  regulator,  as 
well  as  your  project,  from  an  over- 
current  situation.  Keep  in  mind, 
however  that  this  fuse  will  most 
likely  be  placed  inside  the  adapter's 
enclosure,  so  to  change  the  fuse 
you'll  need  to  Lake  the  enclosure 
apart.  This  might  noi  be  an  easy 
task. 

The  packaging  design:  Option  #1 

Packaging  additional  electronics 
into  an  existing  power  adapter  is  the 
key  lo  a  well-regulated  supply  that 
still  looks  professional.  This  is 
often  an  uphill  battle,  because 
manufacturers  save  money  by  mini- 
mizing the  amount  of  wasted  (ue. 
available)  space  inside  enclosures. 

However*  opening  the  power 
adapter  without  damaging  the  en- 
closure is  generally  the  hardest  part 
of  any  modification  project.  To 
open  most  adapters  you'll  need  to 
use  a  sharp,  thin  knife  or  rax  or 
blade  to  cut  along  the  seam  he l ween 
the  face  plate  (the  part  with  the  ter- 
minals that  plug  into  the  outlet)  and 
the  rest  of  the  enclosure  (the  square 

bowl).  If  you  have  yet  to  purchase 
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an  adapter  for  modification,  try  to 
get  one  that  is  held  together  by 
screws.  Keep  in  mind  that  the 
screws  may  not  be  visible;  Ihey  may 
be  covered  by  the  manufacturer's 
label,  requiring  you  to  hunt  for  them 
by  lightly  running  your  fingernail 
over  the  label. 

Packing  a  regulator  and  additional 
components  into  an  enclosure  is 
more  of  an  art  than  a  science,  so 
there  is  no  single  recipe  for  success, 
but  here  are  some  suggestions:  For 
the  additional  components  you  need 
to  add  into  a  circuit,  try  to  place  as 
many  as  possible  directly  on  the 
adapter's  printed  circuit  board 
(PCB).  This  form  of  mounting  tends 
to  increase  the  circuit's  reliability. 

In  some  cases,  space  permitting, 
you  may  be  able  to  mount  some 
components  on  the  bottom  of  the 
PCB.  This  is  especially  true  of 
smaller  items,  like  filter  caps. 

Sometimes  there  are  small  metal 
plates  mounted  inside  adapters  for 
various  reasons.  You  can  often  use 
this  metal  plate  as  a  heat  sink  for 
the  voltage  regulator,  This  will  in- 
crease the  amount  of  current  you 
can  safely  draw  from  the  device* 
Make  sure  the  plate  is  not  electri- 
cally connected  to  other  parts  of  the 
circuit. 

Be  sure  to  use  heat-shrink  tubing 
or  tightly-wrapped  tape  around  any 
component  leads  inside  the  enclo- 
sure. The  leads  may  not  be  in  dan- 
ger of  shorting  together  now,  but 
components  might  shift  around  con- 
siderably the  first  time  the  unit  is 
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Fig*  5.  One  way  to  package  a  regulator  and  extra  fitter  capacitors  into  a  power  adapter's 
enclosure. 


dropped  onto  a  hard  floor. 

Once  you  modify  an  adapter,  run 
it  for  a  while  with  the  enclosure  just 
taped  together,  not  permanently 
sealed.  Every  15  to  20  minutes  of 
operation  under  full  load,  open  the 
enclosure  just  to  make  certain  you 
don't  have  the  overheating  problem 
mentioned  above. 

When  you've  finished  your  modi- 
fications and  tests,  reseal  the  enclo- 
sure using  Super  Glue™  or  some 
other  form  of  adhesive  that  works 
well  on  plastics. 

Never  modify  an  adapter  rated  for 
outdoor  use,  even  if  you  plan  to  use 
it  only  indoors.  It's  too  hard  to  re- 
seal  the  enclosure  in  a  way  that  is 
guaranteed  to  keep  moisture  out. 
Besides,  if  anyone  else  were  to  use 
the  adapter  they  might  see  that  it's 
labeled  for  outdoor  applications, 
and  use  it  as  such. 


The  packaging  design:  Option  #2 

There  is  another  packaging  option  if 
you  are  unable  to  modify  an  existing 
adapter  case  as  described  above — you 
can  purchase  a  new  case.  Many  elec- 
tronics supply  companies  sell  appropri- 
ate small  enclosures.  Some  even  sell 
dedicated  "wall  transformer  enclo- 
sures," These  are  small  cases  with  elec- 
trical terminals  protruding  through  them 
that  can  plug  into  any  standard  120V 
wall  outlet.  On  the  inside  of  the  enclo- 
sure, you  can  generally  solder  to  the  ter- 
minals, making  connection  to  this 
project's  PC  board  easy. 

If  you  arc  interested  in  this  option, 
check  your  mail-order  parts  supplier  for 
different  enclosure  designs  and  sizes 
before  you  begin  the  project.  Most  such 
cases  are  very  inexpensive,  and  you 
might  find  them  a  bargain  if  you  find 
it  difficult  to  open  an  existing  wall 
transformer  case. 
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A  Hamfest  Computer 
Shopping  Guide 

You  can  computerize  your  ham  shack  for  pennies  on  the  dollar  if  you 

know  how  to  shop  the  hamfest s. 


Alex  Piechocki  N3JSU 

15  Locust  Avenue 

Towanda  PA  18848 


ith  hamfests  and  computer- 
fests  merging,  they're  getting 
to  be  great  places  to  shop  for 
computers.  Today  there  is  so  much  quality 
computing  equipment  available  ai  such 
cheap  prices  thai  no  one  has  the  excuse  not 
to  have  several  computers  in  the  shack.  In- 
deed, today's  hamfests  often  have  more 
computer  than  ham  equipment  exhibitors, 
IBM  and  compatibles  with  up  to  a  286 
processor  arc  available  for  under  $100, 
complete  and  working.  And  that's  with  a 
color  monitor  keyboard,  disk  drives,  and 
up  to  a  20Mb  hard  drive.  There  is  a  tre- 
mendous supply  of  these  machines,  and 
little  demand,  so  they're  cheap,  They 
make  great  packet  stations,  and  will  run 
satellite  tracking  software  and  do  word 
processing;  they're  a  great  learning  tool. 
Businesses  sell  their  old  computers  for  al- 
most nothing  to  avoid  hazardous  waste 
disposal  fees,  as  demanded  by  the  EPA. 
Some  of  them  are  kaput,  but  many  are  just 
olden  slower  models  which  have  had  to  be 
replaced. 

What  to  look  for 

First,  you  want  a  monitor  without  a 
burned-in  screen.  Next  look  at  the  cooling 

fan.  If  it  is  burned  out  or  wadded  up  with 
filth,  stay  away!  Keyboards  should  also  be 
clean,  right  down  to  between  the  keys.  A 
quick  cleanup  to  cover  up  years  of  abuse 
won't  usually  get  between  the  keys,  Also, 
the  case  itself  should  be  reasonably  clean. 
Look  for  telltale  signs  of  neglect  from 
damp,  unheated  storage — like  rust! 

Open  up  the  case  and  take  a  look  in- 
side. The  motherboard  (the  largest  printed 
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circuit  board  you  can  see)  should  be  clean, 
with  no  dirt  buildup  or  corrosion.  Cheek 
the  battery.  If  it  has  leaked  and  corroded 
the  surrounding  chips  and  wire  traces,  you 
don't  want  the  misery. 

Check  the  cards  plugged  into  the 
motherboard.  The  connectors  should  con- 
form to  the  ISA  (Industry  Standard  Archi- 
lecture).  That  means  you  should  have  a 
62-pin  connector  nexl  to  the  bark  of  the 
computer  for  connecting  to  the  8-bit  bus, 

"The  dealer  has  already  made 
his  profit,  so  any  money  he 
gets  from  the  sale  of  these 
used  drives  is  pure  gravy" 


Next  to  the  62 -pin  connector  should  be  a 
36-pin  connector  This  connector,  along 
with  the  62-pin  one,  arc  used  to  attach 
cards  to  the  16-hii  bus.  Some  manufactur- 
ers used  custom  connectors  so  their  cus- 
tomers would  have  to  buv  their  custom 
cards.  Avoid  these  computers. 

The  AT&T-6300  has  the  16-bit  bus  on 
the  other  side  of  the  motherboard!  IBM 
PS/2  models  50  and  higher  have  a  custom 
bus  referred  to  as  MCA„  or  microchannel. 
Parts  for  these  guys  are  few  and  far  he- 
tween,  and  thus  are  expensive  relative  to 
standard  ISA  boards.  The  IBM  PC  Junior 
is  in  a  class  by  itself,  as  arc  all  Apples,  The 
installed  cards  tell  you  a  lot  about  what 
you  are  getting.  Typically  on  these  low- 
end  machines  you  will  have  a  minimum  of 
three  cards.  One  for  the  monitor,  one  for 
the  disk  drives,  and  one  for  input  and 


output.  Ii  there  are  more,  you  might  be  get- 
ting a  memory  upgrade  or  a  turbo  proces- 
sor. All  of  the  chips  have  their  date  of 
manufacture  on  them,  typically  the  year 
and  week.  This  can  indicate  if  some  of  the 
canJs  were  added  later  or  if  everything  is 
original. 

Memory  is  important.  The  PC  and  XT 
computers,  with  the  8080/8086  micropro- 
cessors, could  only  handle  640K  of 
memory.  The  286  machines  could  address 
up  to  16Mb.  It  is  very  easy  lo  tell  how 
much  memory  you  have  by  checking  the 
chips  on  the  motherboard.  Find  a  section 
of  identical  chips;  the  older  machines  had 
two  banks  of  eight  chips  each  ^\  the  256K 
dotal  of  512K)  and  two  banks  of  64K 
chips  H2KK)  After  the  manufacturers 
identification  number  there  will  be  a  64. 
256  or  I02X.  followed  by  a  dash  and  then 
the  speed  that  these  chips  can  handle.  All 
>ou  need  to  do  to  the  speed  number  is  to 
add  a  zeno  and  you  have  the  speed  in  nano- 
seconds. For  example,  a  -15  is  150  ns;  a-7 
is  70  ns.  Speed  is  important  because  the 
faster  the  motherboard  clock's  speed,  the 
faster  the  memon  needs  to  be  If  you  arc 
running  an  8086  at  a  typical  4.77  MH2. 
your  memory  needs  to  be  at  least  200  ns. 
For  a  50  Mil/  s\stem  (he  speed  oS  the 
memory  increases  to  40  ns.  You  also  will 
sec  that  the  64K  and  256K  chips  have  16 
pins  on  them,  the  1Mb  (1024K)  will  have 
18, 

The  286  machines  started  to  use 
memory  called  SEPs  (Single  In-line  Pack- 
age). This  memory  had  the  chips  soldered 
on  a  small  printed  circuit  board  that  had  30 
small  in-line  pins.  The  chips  used  on  these 


memory  boards  can  be  easily  removed 
with  some  solder  wick  and  a  small  solder- 
ing iron.  They  can  then  be  transformed 
into  SIMMs  (Single  In-line  Memory 
Module),  which  most  new  computers  use 
today.  A  vendor  might  be  selling 
motherboards  for  $3  each,  untested  with 
memory  chips  still  installed;  these  boards 
are  worth  buying  just  tor  the  memory!  I 
once  bought  486  motherboards  for  $10 
each  just  for  the  parts.  On  each  board  was 
256K  in  cache  memory  in  sockets,  which 
made  it  easy  to  remove  them.  Cache 
memory,  and  video  memory,  are  different 
animus  than  regular  computer  memory. 

The  computer's  main  memory  is  re- 
ferred to  a  DRAM,  dynamic  random  ac- 
cess. This  memory  is  nothing  more  than 
transistor  and  capacitor  pairs,  They  are 
dynamic  in  the  sense  that  the  capacitor  al- 
ways wants  to  discharge,  so  the  computer 
has  to  ensure  they  get  charged  back  up 
millions  of  times  per  second*  SRAM 
(static  RAM)  or  VRAM  (video  RAM)  or 
SCRAM  {static  cache  RAM)  are  all  the 
same  idea.  They  are  set  to  digital  ones  and 
zeros  and  stay  at  this  value  until  exter- 
nally changed.  They  are  very  fast  largely 
due  to  more  transistors  inside  for  the 
megabytes  they  contain,  and  more  expen- 
sive, hence  you  will  not  see  many 
computers  using  these  for  main  memory. 

Software  and  documentation  are  an  im- 
portant part  of  the  deal.  "No  software" 
can  mean  having  a  computer  that  can't  do 
anything.  All  computers  have  a  small 
software  program  built  into  them.  The 
program  executes  whenever  you  turn  on 
your  computer.  It  is  referred  to  as  the 
POST  (Power  On  Self  Test).  This  self  di- 
agnostic will  indicate  any  number  of 
problems,  from  a  stuck  key  on  the  key- 
board to  bad  memory.  But  after  this  the 
most  important  software  to  have  is  the 
DOS  (Disk  Operating  System).  Fortu- 
nately, if  your  computer  is  really  bare 
bones,  down  the  isle  is  probably  someone 
who  will  sell  you  an  obsolete  copy  for  a 
couple  of  dollars.  PC  DOS  or  MS  DOS 
are  the  same  software — one  was  written 
for  IBM,  and  the  other  was  written  for 
IBM  compatibles,  Both  were  written  by 
Microsoft.  The  program  has  undergone 
several  revisions,  with  the  current  one  up 
to  version  6.2.  The  older  computers  can- 
not even  use  the  newest  version,  so  the 
copy  of  version  3.2  for  one  or  two  dollars 
isn't  too  bad  a  deal  Version  5,0,  which  is 
very  close  to  the  latest  and  greatest  for 
newer  machines,  can  be  had  for  $5  a 


copy!  Unfortunately,  to  make  good  use  of 
the  version  5.0,  you  need  a  lot  of  memory 
and  at  least  a  386  processor. 

Documentation  is  helpful  when  it 
comes  to  setting  some  of  the 
motherboard's  jumpers.  If  you  are  plan- 
ning on  doing  a  lot  of  tinkering  and  would 
like  to  modify  the  motherboard,  there  is 
hope.  Some  of  the  larger  libraries  have,  in 
their  technical  section,  a  book  copy  or 
even  a  CD-ROM  of  The  Micro  House  En- 
cyclopedia of  Main  Boards.  This  refer- 
ence book  details  all  of  the  switches  and 
jumpers  on  most  of  the  motherboards  you 
will  find. 

Upgrades  and  parts  for  your  PC 

Because  used  computers  bring  such 
low  prices,  many  dealers  run  chop-shop 
operations.  They  disassemble  hundreds  of 
PCs  and  bring  the  parts  to  flea  markets  in 
hopes  of  making  a  larger  profit.  You  can 
get  an  idea  of  pricing  by  checking  the 
classifieds  in  some  of  the  computer 
magazines. 

The  first  monitors  were  black  and  white 
(or  orange  or  green)  and  used  an  internal 
MDA  (Monochrome  Display  Adapter) 
card.  They  were  only  good  for  text.  The 
next  monitors  were  called  CGAsT  after  the 
internal  plug-in  card  (Color  Graphics 
Adapter).  This  improved  somewhat  with 
the  next  generation  called  EGA  (En- 
hanced), the  color  monitors  truly  made  an 
important  transition  when  they  went  to 
VGA  (Video  Graphic  Array),  Hospitals 
and  some  industries  keep  up  on  the  latest 


technologies;  as  soon  as  Super  VGA  be- 
came available,  the  installed  VGA  moni- 
tors became  obsolete.  Also,  many 
companies  lease  computers,  and  at  the 
end  of  the  lease  there  is  a  lot  of  outdated 
equipment  to  be  dumped.  Refurbished 
VGA  monitors  can  be  bought  for  around 
$100  and  come  in  several  sizes.  Fve  seen 
a  12"  go  for  under  $75,  and  the  1 5"  go  far 
$  130.  Try  to  purchase  brands  that  you  will 
be  able  to  repair.  Schematics  on  some 
monitors  are  harder  than  others  to  find 
Some  schematics  are  included  with  the 
deal,  while  others  might  cost  you  over 
$50!  With  any  monitor  you  need  a  com- 
patible interface  card  to  run  iL  CGA  and 
EGA  cards  can  be  bought  for  under  $15. 
VGAs,  on  the  other  hand,  start  where  the 
less  expensive  cards  leave  off.  There's  a 
lot  of  snob  appeal  in  these  cards,  so  brand 
names  like  Orchid  and  Cirrus  tend  to  in- 
crease the  asking  price  as  well  as  the 
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quality  of  documentation  and  the 
quantity  of  memory.  Since  VGA  cards 
can  still  be  bought  new  for  under  $50, 
it  pays  to  keep  up  with  the  latest  ads. 
The  latest  and  the  greatest  is  to  be 
able  to  plug  your  video  card  into  the 
high-speed  computer  bus.  This  only 
exists  on  486  and  newer  computers.  It 
is  referred  to  as  the  Local  Bus,  VESA 
local  bus,  and  PCI  bus.  This  is  whal 
you  eventually  would  want  to  gradu- 
ate to  if  you  have  the  latest  fast-action 
video  games  to  play.  If  you  like  a  lot 
of  color  resolution,  select  a  video  card 
with  at  least  I  megabyte  of  video 
RAM.  The  one  real  I  y  neat  thing  about 
all  of  these  cards  is  that  they  are  all 
downward  compatible;  in  other 
words,  the  software  that  runs  on  your 
MDA  system  will  display  correctly  on 
CGA,  EGA  and  VGA  systems! 

Disk  drives  come  in  several  flavors, 
The  floppy  drive  on  the  PC  was  only  ca- 
pable of  storing  360K  worth  of  data. 
The  XT  had  a  version  with  two  floppies; 
one  was  a  360K  and  the  other  a  1.2Mb. 
The  crazy  thing  about  these  was  that  the 
magnetic  media  on  the  disks  were  dif- 
ferent for  each  of  the  disks.  That  made 
for  easy  mistakes  in  using  them  in  the 
wrong  drive.  Therefore  you  could  end 
up  with  read  or  write  errors,  even 
though  the  disk  drive  was  working  fine. 
These  large  5.25"  drives  gave  way  to 
the  3.5"  720Ks,  which  are  basically  use- 
less today.  The  standard  3.5",  which  is 
on  all  new  machines,  provides  1.44Mb, 
The  small  360K  drives  are  available 
new  for  $K  so  you  don't  repair  these, 
you  just  throw  ihem  out  whenever  they 
fail!  The  large  L2Mbs  are  available  for 
$20  used,  and  the  small  1.44Mbs  you 
can  buy  for  under  S30.  Most  floppy 
drives  plug  in  via  a  Hat  cable  to  the 
same  driver  card  as  the  hard  drive.  The 
number  one  wire  is  painted  red,  so  make 
sure  it  plugs  into  the  number  one  pin  on 
the  drive-  If  you  are  running  only  one 
drive,  the  end  of  the  line  plug  is  used.  It 
is  the  one  with  the  twisted  piece  of 
cable  next  to  the  connector.  This  "end"1 
piece  is  the  A  drive  when  you  have  two 
floppy  drives  installed. 

Hard  drives  are  a  lot  of  fun.  There  are 
many  wacky  ones  out  Lhere  waiting  for 
you!  The  earlier  ones  included  on  the 
PC  were  of  the  MFM  (Modified  Fre- 
quency Modulation)  type.  Following 
these  were  the  RLL  and  the  ESDI,  both 
improvements  to  the  MFM  technique. 
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These  drives  require  special  formatting 
to  use  so  removing  an  MFM  drive  from 
a  PC  and  installing  it  into  an  AT  re- 
quires  a  complete  new  format !  We're 
talking  machine  code  here,  which  is  not  a 
pleasant  task  for  a  novice.  Stay  away  from 
these  old  outdated  formats  unless  the 
drive  is  exactly  the  same  as  the  one  you 
have  and  you've  grown  attached  to  its 
quirks. 

The  latest  and  greatest  today  is  SCSI 
(Small  Computer  System  Interface)  and 
IDE  (Integrated  Disk  Electronics).  They 
both  are  about  the  same  speed.  One  sends 
its  data  in  parallel  and  can  support  up  to 
seven  devices  (SCSI),  while  the  other 
(IDE)  sends  its  data  in  serial  and  can  sup- 
port two  devices  with  the  same  interface 
card,  I  recommend  going  with  EDEs;  they 
install  more  easily  than  MFMs  and  RLLs. 
They  plug  into  the  IDE  interface  card, 
which  is  also  plentiful  and  cheap — typi- 
cally one  or  two  dollars.  New  ones  can  be 
bought   for  under  $20.   IDE  drives  of 

"A  vendor  might  be  selling 
motherboards  for  $3  each, 

untested,  with  memory  chips 
still  installed;  these  boards 

are  worth  buying  just  for  the 

memory!" 

40Mb  can  be  bought  for  $20  from  dealers 
who  upgrade  computers.  The  dealer  has 
already  made  his  profit,  so  any  money  he 
gets  from  the  sale  of  these  used  drives  is 
pure  gravy,  Hard  drives  are  hermetically 
sealed  and  designed  for  50,000  or  more 
hours  of  use  before  failure:  however, 
shock,  vibration  and  heal  can  lower  that. 
But  there  should  still  be  many  hours  left 
for  you  to  play  with. 

Accessories  such  as  CD  ROMs,  sound 
cards  and  such  are  available  as  people  up- 
grade. Single-speed  CD  ROMs  with  8-bil 
plug-in  cards  are  available  new  for  $25. 
There's  no  demand  for  these  when  the 
state  of  the  art  ts  already  selling  CD 
ROMs  at  8X  speeds.  People  are  condi- 
tioned to  think  that  single-spin  is  too  slow. 
Believe  me— a  single-spin  CD  player  will 
still  locale  that  callsign  for  you  faster  than 
using  the  book  and  you  have  the  added 
benefit  of  playing  your  favorite  musical 
CDs  too,  Sound  cards  are  available  as 
people  upgrade  to  the  latest  and  greatest 
in  multiple  voice  polyphony.  After  years 


of  listening  to  single  sideband,  an  8- 
bii  sound  card  will  sound  heavenly. 
But  don't  stop  here — 16  hits  is  the 
standard,    and    again,    if  you    shop 

around  \ou  can  find  these  at  bargain 
basement  prices. 

Building  your  own  computer 

Over  $10  bitlion  in  hardware  is  out 
there  getting  obsolete,  Some  of  it  will 
find  its  way  to  your  local  ham  Tests  for 
pennies  on  the  dollar.  Whal  a  tempta- 
tion to  huiki  a  system  that  is  really 
unique,  teaches  you  a  new  skill,  and 
does  something  useful  lor  you  around 
the  house  or  shack. 

Remember,  with  computers  running 
in  the  RF  ran*je  you  need  uood  ynmnd- 
ing.  If  your  enclosure  has  sturdy 
grounding  lingers,  along  with  liberal 
amounts  of  stainless  steel  wool  on  the 
edges,  then  when  you  transmit  your  RF 
will  nol  get  into  the  computer  and  con- 
fuse it  or  shut  it  down.  This  will  also 
keep  the  computer  from  messing  up 
>our  receivers. 

The  best  way  to  build  your  own  is  to 
start  out  with  a  cheap  system.  The  286 
computers  came  with  good  power  sup- 
plies. Be  vcr\  wan  of  the  high  volume 
computers  such  as  IBM,  Dell.  Compaq, 
and  AT&T,  since  only  large  companies 
can  afford  to  build  nonstandard,  one-of- 
a-kind  pails.  Almost  all  of  the  other 
computers  use  generic  parts. 

Most  power  supplies  are  identical 
They  arc  all  switching  supplies,  and 
even  the  connectors  to  the  motherboard 
are  the  same.  Just  remember  to  put  the 
four  black  ground  wires  in  the  middle  if 
your  supply  has  two  plugs. 

The  line  thing  to  pay  attention  to  is 
watts.  The  very  early  computers  were 
small;  only  85  watts.  Try  for  something 
up  in  the  250- watt  or  more  range.  Ac- 
cessories take  lots  of  power.  Once  you 
have  a  computer  with  a  good  power 
supply,  case  and  disk  drives,  all  you 
need  is  to  replace  the  motherboard  and 
you  can  say  you  built  your  own. 
Motherboards  are  relatively  inexpen- 
sive, even  if  you  buy  a  new  one.  New 
motherboards  are  tested  and  warrantied. 
and  go  for  $50  or  less  for  a  4K6  type. 
You  can  buy  these  boards  minus  the 
processor  chip,  which  is  the  big  money. 
Look  around  at  the  Tests  for  processors. 
Since  many  people  upgrade,  you  can 
find  4X6-SX  25  MH/  pn lessors  for 


$20  10  $30,  That  is  the  bargain  way  to 
start  You  can  always  upgrade  with  the 
faster  DX-2s,  3s  and  4s  later. 

First,  you  should  be  aware  of  how  these 
processor  chips  are  different  All  Intel  486 
chips  are  made  the  same.  It  is  in  the  lest* 
ing  that  they  are  given  their  labels.  The 
SX  label  is  for  486s  that  had  defective 
math  coprocessors,  which  are  for  floating 
point  math.  The  only  programs  that  use  it 
are  engineering  work  stations,  computer 
assisted  design  (CAD),  and  some  spread- 
sheet programs*  Most  games  don't  use 
this  processor  since  they  don't  need  the 
precision  or  the  resulting  slower  execu- 
tion speed.  Tb  upgrade  the  SX  with  a  math 
coprocessor  you  have  to  buy  a  487  chip. 
This  chip  is  a  DX  chip  with  an  extra  pin 
on  it  to  disable  the  SX  chip  (pretty  sneaky, 
eh?).  The  486s  are  warmed  up  and  run  at  a 
high  clock  speed  at  the  factory;  the  ones 
that  pass  error- free  get  the  highest  ratings. 
The  ones  that  fail  are  re-tested  at  a  slower 
speed,  Thus  you  have  your  DX-50  MHz, 
DX-33  MHz,  DX-25  MHz,  etc.  The  same 
holds  for  SX  too. 

Some  motherboards  let  you  change 
their  clock  speed  with  little  jumpers,  some 
with  software,  and  some  need  to  have  the 
on-board  clock  chip  replaced.  Make  sure 
your  motherboard  can  run  at  the  speed  of 
your  chip.  If  you  only  run  your  computer 
for  a  short  time,  or  slap  a  big  heat  sink  and 
fan  on  the  chip,  you  can  juice  up  the  clock 
speed  and  run  faster  than  the  numbers 
painted  on  the  chip.  I've  run  my  25  MHz 
chips  at  33  MHz  with  no  errors.  Just  put 
your  finger  on  the  chip  under  load  ...  if  it 
feels  hoi  you  will  shorten  its  life,  but  if  it 
is  cool  to  the  touch  you  shouldn't  have 
any  problems.  The  DX/2  series  plug  into 
the  same  socket  as  the  other  486s.  It  is 
worth  it  to  pay  a  few  dollars  extra  for  a 
7JF  (Zero  Insertion  Force)  socket.  Then 
you  can  change  your  processor  with  no  ef- 
fort in  seconds.  Just  remember,  there  is  an 
alignment  dot  that  needs  to  be  followed. 
Sometimes  it  is  a  squared  off  corner,  so 
follow  it  to  ensure  you  put  the  processor 
in  the  right  way. 

The  DX/2  and  13  and  /4  all  have  fre- 
quency doubling,  tripling,  or  quadrupling 
circuits  in  them.  The  reason  it  makes  your 
system  faster  is  that  when  an  instruction  is 
sent  to  the  processor,  the  processor  can 
take  many  clock  cycles  to  decode  and  aci 
on  the  command.  But  it  only  takes  one 
cycle  to  bring  in  instructions  from  ihc 
motherboard.  So,  to  set  the  frequency  on 


the  motherboard  for  these  chips,  divide 
the  chip  frequency  by  its  multiplying 
number.  The  DX/4- 100  is  run  at  25  MHz; 
the  DX/2-66  at  33  MHz.  After  everything 

is  put  together  it  is  amazing  how  these 
systems  start  right  up. 

Digital  electronics  does  not  have  all  of 
the  tweaking  that  analog  does,  but  there 
will  be  some  small  details  to  attend  to  be- 
fore you  will  be  on  your  way.  All 
motherboards  have  some  form  of  setup. 
The  earlier  boards  used  jumpers,  This 
evolved  to  software  disks,  to  the  point 
now  where  the  setup  is  part  of  the 
system's  BIOS  (Basic  Input  Output  Sys- 
tem), Remember  those  POST  error  sig- 
nals (beeps  sort  of  like  Morse  code,  or  an 
on-screen  message  to  tell  you  your  error)? 

When  you  start  up  you  have  the  oppor- 
tunity to  go  into  the  computer's  CMOS 
setup.  This  is  a  couple  of  chips  that  use 
very  little  power  and  have  the  on-board 
battery  feeding  them  when  you  turn  off 
the  computer.  When  you  go  into  the  setup 
you  tell  the  computer  what  you  have  at- 
tached to  it.  You  type  in  the  size  disk 
drives  that  you  installed,  the  amount  of 
memory  on  the  board,  what  functions  you 
want  the  motherboard  to  use,  such  as 
clock  speed,  cache  controller,  etc.  You  can 
usually  wing  it,  but  having  some  docu- 
mentation on  what  and  how  sure  make 
you  feel  more  comfortable  as  you  are 
typing. 

Sometimes  your  system  may  appear  to 
be  dead  on  startup.  The  boards  you  in- 
stalled might  be  set  to  the  same  address  or 
interrupt  (IRQ),  Simply  remove  all  of  the 
cards,  with  the  exception  of  the  video  one, 
and  gradually  start  putting  them  back  until 
you  find  the  conflict.  This  type  of  problem 
doesn't  usually  happen  until  you  put  the 
CD-ROM.  sound  card,  mouse  driver  card, 


game  port,  and  fax  modem  cards  in.  There 
is  a  good  chance  that  the  computer  is  Hy- 
ing to  talk  to  two  or  more  cards  at  once. 
Computers  may  be  fast,  but  they  still  need 
to  communicate  to  the  input  and  output 
one  al  a  time. 

This  has  been  a  whirlwind  tour  of  com- 
puters, by  no  means  complete.  Even  if 
you  are  planning  to  purchase  new,  going 
to  the  dealer  with  some  basic  knowledge 
of  computers  and  the  prices  of  the  various 
components  can  help  you  drive  a  better 
bargain.  I  hope  I  will  be  seeing  you  at  the 
Ilea  markets,  having  as  much  fun  as  I 
do,  recycling  computers  and  keeping 
hazardous  waste  out  of  our  landfills. 
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NO  TUNERS 

NO  RADIALS 

NO  COMPROMISE 

SEVEN  EXCELLENT  REVIEWS 

JUST  DON'T  HAPPEN  BY  CHANCE 

CALL  US  POR  A  FREE  CATALOGUE 
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CO  Die   1111:   W ft..  Mir.  1W1:  73.  Hdv.  1M4:   71  Apr  1996 
ASK  ABOUT  OUR  NEW  ISOTRON  ItTOC! 

B1LAL  COMPANY 

137  MANCHESTER  DRIVE 

FLORJSSANT  COLORADO  14*16 

(719)  687-0650 
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LINEAR  AMPLIFIERS 


HF  Amplifier? 

PC  board  and  oornptete  pars  i*l  ta»  HF 
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Ifte  Motorote  Apple *lo*  Ho***  *nd  Eng<ne*ring 
Buflelins: 


AN779L 
AN  762 
EB63 
AK305 

AN75S 
AR313 
EB27A 
EB104 

AR347 
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(20W) 
il4uW> 
U40W) 

(300W) 

(MOW) 
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(600  W) 
(HXXIW) 


2  Mater  Amplifiers  (144-148  MHz) 

(Kit  or  Wired  and  Tested) 

35W  ■  M<*tal  33SA,  $73.95*109-95 

75W  .  Model  B75AH  $  1 1  &9&S  15995 

440-450  MHz  Amplifiers 

(SSS-FM-ATV) 

100W  ■  Mode*  KEB  67,  S1 59.95 


ATV  Down  Conveners 
(Kil  or  Wired  and  Tested* 

Model  ATV  3  (420-450) 
(Ga  AS  ■  FET) 

$43.95,369.95 

ModOl  ATV-4  (902-926) 

(GaASFET) 

S5995/579.95 
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Heart  Sink  Material 

Model  n  Hear  Sink  (6.5-  x  12*  x  1  6"h  Sl'AOD 
CHS-B  Copper  Spreader  (8  "a  6'  %  3W).  S24  00 
Low  Fags  Filters  {up  to  MOW)  for  harmonic* 
Specify  1PM,  15M.  20M  *0M.  dOMor  v6QM 
HF  Spflitws  wid  Combiner!  up  to  2KW 
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Number  78  on  your  feedback  card 


A  Retiree's  HF  Mobile  Installation 


This  style  of  hamming  ain't  exactly  hard  to  take. 


Bsrt  Simon  K2FZ 

2110  NW  45th  Ave. 

Coconut  Creek  FL  33066 


After  having  lived  on  boats  tor 
15  years,  the  concept  of  a  mo- 
bile  HF  installation  was  so  em- 
bedded in  my  failing  brain  that  when 
the  lime  came  to  give  up  boats  and  be- 
come a  landlubber,  1  knew  that  the 
dreaded  ham  virus  would  force  me  to 
acquire  a  good  HF  mobile  station.  Sell- 
ing my  boat  put  me  in  a  position  to 
choose,  within  reason  (my  wife  said  it 
was  OK),  ihe  vehicle,  the  radio  and  the 

antenna. 

The  vehicle 

I  envisioned  a  vehicle  thai  would  con- 
tain a  small  desk  for  writing,  reading 
and  hamming,  A  comfortable  place  to 
recline  would  be  kind  of  nice,  for  rest- 
ing the  eyes  when  the  need  arose  (which 
happens  rather  frequently  as  one  nears 
the  QCWA  second  cluster  category).  I 


chose  a  *  high-top  conversion"  type  van 
which  came  complete  with  four 
captain's  chairs  and  a  bench  seat  that 
folds  down  to  become  a  bed  at  the  flip 
of  a  switch.  A  sturdy  desk  was  installed 

"The  marine  channels  might 
come  in  handy  ifVm  ever 
marooned  by  a  rising  tide. 


>y 


behind  the  driver's  position  and  voila!  A 
very  comfortable  vehicle  where  every  day 
can  be  a  "Field  Day."  Three  additional 
batteries,  of  the  gel  cell  persuasion,  were 
installed,  along  with  battery  safety/dis- 
connect circuit  breakers.  A  digital  voltme- 
ter is  being  constructed  to  provide  close 
voltage  measurements,  important  in  mak- 
ing a  battery's  life  long  and  prosperous. 
Additionally,  a  through-lhe-ceiling   fan 


Photo  A*  Inside  the  van. 
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was  installed  and  is  generally  in  operation 
when  the  van  is  parked.  I  haven't  found  it 
necessary  to  charge  the  batteries  after 
three  hours  of  hamming  and  ventilating. 
but  then  again,  so  far  I  haven't  operated 
more  than  three  hours  at  a  stretch* 

The  radio 

The  latest  breakthrough  in  HF  com- 
municaiions  appears  to  be  DSP  (digital 
signal  processing)  in  which,  due  to  the 
wonders  of  science,  the  gershmeckda 
signals  go  through  an  amorphous  transi- 
tion into  a  digital  conglomeration  com- 
pletely alien  to  humans.  It  is  then 
magically  transformed  back  into  sup- 
posedly intelligible  signals.  Consider- 
ing that  this  radio  might  be  my  last  big 
ham  purchase  before  being  recalled 
from  this  planet.  I  decided  I  might  be  re- 
miss if  I  didn't  become  a  DSPcr.  Other 
considerations  involved  money  as  well 
as  the  weight  of  the  radio  (some  of  the 
very  sophisticated  radios  weigh  in  at 
30-plus  pounds  and  gel  into  the  three- 
plus  kilobuck  category).  I  decided  it 
would  be  best  to  keep  the  "radio  foot- 
print" to  a  minimum  and  so  decided  on 
a  remotely-operated  rig. 

The  radio  which  met  my  criteria  was 
the  SG  2000  with  Powcrtalk  head  {DSP, 
that  is),  made  by  SGC  of  Bel  lev ue, 
Washington.  The  price  was  under  three 
kilobucks  and  the  radio  weighed  12 
pounds,  which  didn't  make  any  differ- 
ence since  the  remote  head,  which  was 
the  device  to  be  table-mounted,  was 
only  about  two  pounds.  This  radio  has 


nice  features,  such  as  over  600  marine 
channels  programmed  into  its  memory. 
I  figured  this  might  come  in  handy  if 
I'm  ever  marooned  by  a  rising  tide — I 
can  always  call  the  Coast  Guard.  The 
radio  also  comes  with  over  60  ham  fre- 
quencies programmed,  which  mainly 
represents  the  band  edges  as  well  as 
other  convenient  frequencies  used  for 
ham  mobile/marine  operations.  Addi- 
tionally, 60  other  frequencies  may  be 
programmed  in  according  to  individual 


per  hour.  In  fact,  in  my  degenerative 
condition  I  find  it  somewhat  exasper- 
ating to  locate  the  necessary  buttons 
(let  alone  execute  them)  before  the 
telltale  sound  of  the  beeper  announces 
that  the  four-second  period  is  up  and  I 
must  start  over  again,  (Perhaps  a  neu- 
ron transducer  can  be  added  to  acti- 
vate my  sole  operating  brain  neuron, 
which  might  enable  it  to  move  fast 
enough  to  avoid  the  dreaded  four-second 
announcement.) 


a 


If  I  didn't  require  a  stool  to  stand  on>  I  could  probably  install 

the  antenna  in  less  than  a  minute  " 


requirements.  But  heed  these  words  of 
caution:  This  radio  is  not  for  every  ham 
and  there  are  those  who  may  find  some 
of  the  operating  features  are  less  than 
ideal  for  typical  amateur  operation — if 
one  allows  four  seconds  to  go  by  with- 
out using  the  main  frequency  dial  it  is 
then  necessary  to  press  the  UFREQ" 
button,  sometimes  more  than  twice. 
When  this  button  is  pressed,  the  radio 
beeps  to  announce  that  the  button  has 
been  pressed  and  the  tuning  knob  is 
now  operational;  it's  not  exactly  a  "con- 
test" radio.  As  for  CW,  I  have  found  it 
unusable  due  to  the  delay  of  the  AGC 
response.  I  have  discussed  this  problem 
wilh  SGC  and  am  awaiting  their  recom- 
mendations. For  now,  I  am  able  to  use 
the  radio  on  CW  by  providing  an  MFJ 
keyer  with  an  audio  tone,  and  then  feed- 
ing the  tone  signal  plus  an  additional 
pair  of  leads  to  a  big  old-fashioned 
switch.  Both  sets  of  leads  are  wired  to  a 
separate  microphone  connector.  The 
other  item  which  takes  a  bit  of  getting 
used  to  is  the  CW  DSP  operation.  The 
apparent  bandwidth  in  this  mode  is  very 
sharp  and  in  order  to  be  able  to  switch 
the  DSPer  from  the  broad  mode  to  the 
sharp  mode  it  is  important  to  receive  the 
CW  tone  at  approximately  1000  cps.  I 
find  that  Vm  not  always  able  to  select 
the  tone  accurately  enough  to  fall  within 
the  passband  of  the  filter.  Again,  it's  not 
exactly  a  contest  radio. 

There  are  approximately  30  push- 
button functions  to  this  radio  and  the 
DSP  version  has  an  additional  eight 
push-buttons  plus  some  added  knobs. 
1  admit  it  would  take  a  better  man  than 
I  to  operate  this  radio  and  still  survive 
bebopping  down  the  road  at  65  miles 


Now,  with  ail  my  criticism  regarding 
the  SGC  2000,  one  might  think  that  I 
don't  like  it.  Au  contraire,  man  ami,  The 
radio,  in  spite  of  its  faults,  does  have  its 
charm,  although  I  do  believe  that  it, 
along  with  SGCs  QMS  mobile  antenna 
and  its  "20  dB  advantage/'  would  be 
best  suited  for  a  non-technical/non-ham 
paramilitary-type  operator. 

The  antenna 

1  have  found  Don  Johnson's  book  on 
HF  mobile  installations  to  be  a  wealth 
of  information.  Additionally,  valuable 
mobile  antenna  comparisons  are  con- 
tained in  QST  and  Worldradio  issues. 
The  "HF  Mobile  Shoot-Out"  described 
by  Worldradio  compares  the  relative  ra- 
diation  of  17  HF  antennas  ranging  from 
those  having  center-loading  coils  with 
and  without  top  hats  to  the  SGC-QMS 
(20  dB  advantage)  bottom-loaded  an- 
tenna.  The  high  Q  center-loaded  type 
won  hands  down,  with  those  having  top 
hat  devices  showing  a  2  or  3  dB  advan- 
tage over  the  less  grotesque  center  load- 
ers. The  worst  antenna  was  the  one 
which  was  advertised  as  "the  20  dB  ad- 
vantage," It  measured  about  10  dB  less 
than  the  typical  center-loader.  Quoting 
Gilbert  and  Sullivan:  "Things  are  sel- 
dom as  they  seem,"  My  advice:  Beware 
of  extravagant  claims, 

I  had  decided  that  an  antenna  that 
could  be  remotely  tuned  to  continuously 
cover  the  entire  80  through  10  meter 
spectrum  and  have  a  high  Q  center- 
loaded  coil  would  be  my  choice.  I  in- 
vestigated two  of  the  several  companies 
producing  such  antennas:  TJ,  Antenna 
Co.  of  Hermiston,  Oregon,  and  High 


BROADCAST  TRANSMITTER 

The  FIWS2  studio  quaHty  transmitter 
ts  FULLY'  crystal  controHed  and 
programmable  to  any  FM  broadcast    A 
frequency. 

Unit  features,  ALC,  2:1  Compressor,  audio  fcuffer/ amplifier, 
pje-ernphasis,  roll  oFf  filter,  stereo  generator,  digital  PLL  tuning, 
75  MH£-125MH7  bandwlriCh,  frOQmW  power  outpul  and  a  Special 
■nlruductory  prite  Ol  Onty  &?9&.rjD  US, 

SCHFMATSCS  FOTT  UNIT  $27  CA  TALGG  $00-504-1 1  78 

Fax  poll  tfipet  41E-2&3-10E?     teK  Line  4 1S-243-226Q 
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COMMUNICATION  KITS 

•      Pager  Decoder  Interface  kit  for 

PConlySl^  +  S&H 

•  Microcontroller  based  kits 

•  SMT  Surveillance  kits 

•  Many  kits  tinder  $20  ! 

Enter  national  Electronics  Corp. 

Order  1-800-417-6689 

VISA/MOMG     M-F  9-5  ET 
For  catalog  send  SASE  to: 

IEC,  PO  Box  52347 

Knoxville,  TN  37950-2347 

Sorry,  no  refund  for  used  kits. 

Extra  fee  for  assembled  kits. 
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Complete  Retay  System  -  Handle  Talkie  ready    | 
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Burgliardt's  Amateur  center  1-800-927-42*1 

BurgftaxtH  Amateur  Sales  182  Worth  Maple  Watertown  S.D. 

Zip  57201-0073  Fax  1-605-886-3444 
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been  missing! 
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Every  day  more  and 
more  hams  are 
enhancing  their 
enjoyment  of  ham 
radio  by  adding 
images  to  their 
conversations. 
Join  the  fun! 


new  Pcisifk&n  TV  Lite  ...  , S30  +  $3  shipping. 

Pasokon  TV  Classic  , £200  +  $5  shipping. 

Absolute  Value  Systems 
115Stedman  St  #7 

CheEmsford,  MA  01B24-1S23 

(508)250  0611 

h t tp :  /  /www ,  ultrane t .  com/  -ss  tv 
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Antennas  West 
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tenna  Co,  of  Hermiston,  Oregon,  and 
High  Sierra  Antennas  of  Nevada  City, 
California.  They  appeared  to  have 
simitar  products,  all  based  on  the  Don 
Johnson  design.  I  chose  High  Sierra 
because  they  had  available  a  type  of 
mount  which  allowed  the  antenna  to 
be  readily  removed.  In  fact,  I  can  re- 
move and/or  install  the  antenna  in  less 
than  three  minutes,  but  if  I  were  as  tall 
as  a  basketball  player  and  didn't  re- 
quire a  stool  to  stand  on,  I  probably 
could  do  it  in  less  than  a  minute. 

High  Sierra  makes  several  types  of 
mounts  and  they  can  also  manufacture 
just  about  any  mount  to  suit  individual 
requirements.  Their  mounts  are  of 
heavy-gauge  steel  construction  and  are 
attractively  painted  black,  which 
closely  matches  the  type  of  rectangular 
aluminum  extrusions  used  in  condo 
Mscreened-in  constructions/'  I  decided 
to  use  High  Sierra's  mount  and  join  it  to 
a  two-  by  three-inch  aluminum  extru- 
sion (readily  available  at  large  hardware 
stores).  I  joined  the  aluminum  extrusion 
and  the  "Universal  Mount"  from  High 
Sierra  with  #14  SS  self-tapping  screws 
and  star  washers  which  provided  rigid- 
ity and  good  electrical  bonding. 


Low  Cost 
Headset, 

Assembled 
or  Kit 

An  established  manufacturer  of  boom  micro- 
phone headsets  for  aircraft,  Warren  Gregoire 
&  Associates,  has  introduced  the  Model  TR- 
2000,  for  Radio  Amateurs,  With  a  noise-can- 
celing electret  microphone,  response  said  to 
*cut  through  QRM,"  and  plush,  padded  ear 
muffs,  it  works  well  even  in  noisy  locations. 
Compatibility  is  claimed  with  most  radios. 
Available  as  a  kit  $44.95,  assembled  $64.95. 
less  connectors.  S&H  additional  both  have  a 
30-day,  money-back  guarantee.  Call  them 
toll-free  1  -600-634-0094  or  (510)673-9393, 
FAX  (510)  673-0538  Write  to  229  E!  Puebk) 
Race.  Clayton,  CA  94517,  USA,  or  E-Mail  to 
WG  A@gnn .  oo  (ad  vertisemen  t] 
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I  was  able  to  mount  the  antenna 
without  drilling  any  holes  in  the  van 
by  using  U-bolts  to  fasten  the  alumi- 
num structure  to  the  spare  tire  sup- 
ports, I  recommend  using  proper  HF 
practice  and  making  certain  that  there 
are  good  grounds  between  the  sup- 
porting structure  and  the  vehicle,  but 
then  again,  just  follow  Don  Johnson's 
advice  and  you'll  have  a  good  instal- 
lation. Truthfully,  I  am  noi  absolutely 
certain  how  my  signal  would  be  af- 
fected without  the  proper  grounds,  but 
III  put  it  in  the  same  category  as  the 
test  for  pearls:  "Place  the  pearl  in  a 
container  of  vinegar  and  if  it  dissolves 
it  was  real,**  The  only  holes  I  drilled  in 
the  van  were  the  ones  to  provide  the 
DC  voltage  and  the  coax  feed  to  the 
antenna;  I  thought  it  looked  better 
than  having  wires  dangling  in  the 
wind  whenever  the  antenna  was  not  in 
place. 

One  other  advantage  of  this  radio 
and  antenna  combination  is  its  ability 
to  tone  in  all  kinds  of  other  HF  activi- 
ties— SWL  broadcasts,  marine  stuff, 
etc.  Having  a  continu- 
ously  tunable  high  Q  an- 
tenna covering  all  the 
frequencies  from  80 
through  10  meters  really 
makes  for  excellent 
reception. 

The  end  result 


I  am  thrilled  with  the 
entire  mobile  operation,  I 
compare  it  to  my  base 
station,  which  is  an 
ICOM  735  using  an 
ICOM  AH^2  remotely- 
operated  antenna  tuner, 
This  particular  setup  is 
my  condo  HF  station  and 
employs  about  17  feet  of 
wire  as  the  antenna  plus 
about  five  radials,  in- 
stalled under  the  carpet 
of  the  ham  shack,  which 
range  from  five  to  10 
feet — not  a  very  good  in- 
stallation but  at  least  it's 
hidden  from  the  eyes  of 
the  condo  commandos.  I 
find  that  I  am  able  to  re- 
ceive more  signals  and 
more  DX  from  my  mo- 
bile  when   parked   right 


next  to  the  condo,  as  compared  to  the 
condo  base  station.  A  good  indication 
of  the  mobile's  performance  is  the 
amount  of  returns  I  get  from  calls 
made;  it's  much  better  than  thai  of  my 
base  station.  The  antenna  tuning  is  re- 
motely controlled  by  an  up/down 
switch  conveniently  installed  near  the 
radio  and  the  built-in  SWR  indication 
of  the  SG  2000  works  well,  although 
it  does  require  the  pressing  of  two 
buttons  to  activate  the  SWR  function. 
The  "SHFT  FUNC"  button  must  be 
pressed  before  you  can  press  the 
"FWD-SWR"  button.  I  wouldn't  rec- 
ommend tuning  the  antenna  while 
driving— however,  the  usable  band- 
width on  20  meters  is  quite  adequate, 
about  200  kHz  without  requiring  re- 
tuning.  I  attribute  the  success  of  my 
mobile  installation  mainly  to  the  qual- 
ity of  the  High  Sierra  Antenna  and  the 
sage  advice  in  Don  Johnson's  book.  I 
must  also  give  credit  to  SGC  because 
I  have  frequently  been  told  that  I  have 
excellent  audio  quality. 
Life  is  good. 


Photo  B.  KlfZs  van.  with  the  antenna  attached* 
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nation,  under  God"  stuff.  Hmm,  now  that  I 
think  about  it,  that  "U rider  God"  pan  got 
added  later.  Our  pledge  of  allegiance  when  I 
went  to  school  never  mentioned  any  deity- 

For  that  matter*  the  pledge  never  meant 
anything  either.  If  the  United  Stales  was 
viewed  as  good  we'd  support  it.  Considering 
the  problems  we  face  today,  it  is  getting 
more  and  more  difficult  to  feel  anything 
strong  about  our  country.  The  main  thing  it 
has  going  for  it  is  that*  as  terrible  as  things 
are,  they  seem  to  be  worse  most  other  places. 
But  that's  not  something  I'd  willingly  lay 
my  life  down  for.  If  you  don't  chew  gum, 
spit  on  the  street,  spray- paint  cars,  or  pee  in 
elevators,  Singapore  has  a  lot  going  for  it. 

During  WWII  I  had  no  problem  in  volun- 
teering for  the  most  dangerous  duty  there 
was  because  I  really  didn't  care  much 
whether  I  lived  or  died.  Recent  research  has 
shown,  as  I've  mentioned,  that  this  was  the 
result  of  the  childhood  beatings  by  my  fa- 
ther. This  is  one  of  the  major  causes  for  teen 
suicides,  Luckily  I  underwent  some  brain  re- 
pairs when  I  was  28  which  got  rid  of  all  that 
crud  and  changed  my  life. 

Please,  let's  stop  zealots  from  trying  to  use 
the  government  (and  our  federal  judges)  to 
further  their  religious  goals,  I'd  also  like  to 
get  the  government  out  of  social  engineering 
too.  Not  one  program  has  worked,  but  that's 


not  enough  to  stop  the  under-informed  from 
pushing  to  spend  more  of  our  money  for 
their  pet  projects. 

Oxygen 

The  largest  organ  in  our  bodies  is  our 
lungs,  and  they're  there  to  bring  oxygen  into 
our  systems.  We  burn  oxygen  for  fuel.  Plus, 
more  oxygen  in  our  blood  helps  kill  off  mi- 
crobes and  viruses-  Now  do  you  suppose  that 
there's  any  connection  between  the  dropping 
percentage  of  oxygen  in  our  air  and  the  re- 
cent increase  m  all  kinds  of  illnesses?  It 
might  even  tie  in  with  the  increase  in  gut- 
lessness  and  lack  of  creativity  shown  by  our 
younger  generation  since  oxygen  is  critical 
to  the  brain's  operation. 

How  much  oxygen  have  we  lost  so  far?  A 
couple  hundred  years  ago  our  air  had  38% 
oxygen.  In  the  1950s  it  was  down  to  21%, 
and  now  it's  down  to  just  over  19%!  Worse, 
in  the  cities  it's  as  low  as  9%,  due  to  the  ex- 
tensive heating  of  buildings  by  burning  fos- 
sil fuels,  the  thousands  of  cars  and  trucks, 
and  even  millions  of  people  breathing. 

One  of  the  benefits  of  jogging  is  that  it 
forces  us  to  breathe  more  heavily  and  bring 
in  more  oxygen.  Dr  Douglass,  of  Second 
Opinion,  has  a  great  book  out  on  how  to  pre- 
vent aging.  In  it  he  recommends  breathing 
pure  oxygen  every  day  while  exercising  as  a 
way  to  reverse  the  aging  process.  Adding 
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ICOM  NiMH 

BP-7SM      13+2v    2200ma 

BP^8M        9£v     2200ma 

KENWOOD  NiMH 

PB-7SM  7.2V  2200ma 
PB-8SM  12v  1300ma 
PB-17M  12v  1300ma 
PB-33M      6v        I900ma 


YAESUNiMH 

FNB-33M    4.8v      2200ma 
FNB-38M    |j$y      750ma 

AIJNCO  NiMH 
EBP-22SM12V       13G0ma 
EBP^24SM  7.2v      2200ma 
EBP-34M    48v      22O0ma 


STANDARD  NiMH 

CNB-153M7.2V      BOOraa 

ALINCO  NiCd 
EBP-34       4,8v      1200ma 
EBP-34S     4.8  v      1600ma 
EBP-35       7.2v      900ina 
EBP-36       9+6v      650mu 
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Advanced  Battery  Systems,  Inc.,  300  Centre  Street,  Holforook,  MA  02343 

(800)  634-81 32  •  (61 7)  767-551 6  •  Fax:  (61 7)  767-4599 
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Use  it  like  a  cellular  phone 

An  Affordable 
Autopatch  ^/t 

packed  with 


features!!!! 


Requirements 


Telephone  line 
1 3v  Fower  Supply 


Only  $109.00 


i 
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3)  band  transceivers 

4)  A  radio  microphone  connector  that  fits 
your  transceiver 

Automatic  CW  identifier 

(The  Autopatch  will  automatically  send  call 
signs  in  CW  when  activated} 

Programmable  time  out 
function 

(If  you  accidentally  get  out  of  range,  the 
autopatch  will  time  out  and  hang  up  the 
phone  line.) 

User  selectable  password 

(Select  personal  password  up  to  9  digits  to 
activate  your  autopatch) 

Reverse  patch 

Of  you  choose  so,  it  will  page  you  when  your 
phone  rings) 

Adjustable  Volume 
Easy  Installation 
Compact  size  r'x3-3/8"x5/8" 


Learn  code  faster  and  easier 
Better  than  code  tapes 
Take  it  anywhere  to  practice 
Light  weight  and  compact 
Ideal  for  beginners  to  advance 


Only  $69.99 


*Selectabie  code 
rates  3-33  wpm 


*User  friendly  menu 
*Plays  Standard 

and  Farnsworth 
*Tlays  continuous 
fresh  random  code 

*  Selectable  random 

character  playing 
*Runs  30  hours 

on  a  9  volt  battery 
"Size  2  3/8  X  4.5  x  I 

*  Continuous  newly    *One  year  warranty 

generated  QSO  (like  the  general  exam) 

Six  Modes  of  Operation 

Continuous  Fresh  Random  Code 
Test  for  Copying  Random  Code 
Plays  Continuous  New  QSO  or  Basically 
a  Conversation  Between  Two  People 
Selectable  Random  Code 
Interactive  Code  Training 
Playing  Random  Words 

%eUMce  Plul  Pocket  MaUe 

Deluxe  code  trainer  U 
like  the  Ultimate  except 
no  LCD  display  $34.99 

Standard  PUu 

Standard  code  trainer  is 

like  the  Deluxe  except 

no  internal  speaker  $29.99 

Plus  options  and  assessories  available 

Our  Pocket  Morse  code  Trainers  have 
more  power  than  most  PC  Morse  code 
software  programs,  vet  can  still  fit  In 
your  shirt  pocket. 

Visa/MC  accepted  Add  $6  s/h  +8.25%  in  TX 

Computer  Aided  Technology ,Inc.. 

4088  Lindbergh  Drive,  Dallas,  Texas  75244 

phone:  214-350-0888  fax:972-701-8885 
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oxygen  to  our  bodies  seems  to 
help  beef  up  our  immune  systems, 
which  in  turn  can  help  reverse 
arthritis,  cancers,  and  other 
annoying  breakdowns  of  the  body. 

It  seems  to  me  that  if  you  can 
even  remember  every  now  and 
then  to  hyperventilate,  that's  going 
to  being  more  oxygen  into  your 
system.  But  I  know  how  difficult 
it  is  to  remember  to  breathe. 

When  we  get  tense  our  ten- 
dency is  to  hold  our  breath,  mak- 
ing it  even  worse.  There  arc  few 
headaches  that  can't  be  cleaned  up 
by  hyperventilating — getting 
more  oxygen  into  your  system, 
where  it  first  goes  to  your  brain, 
and  then  to  the  rest  of  your  body. 
The  brain  uses  a  surprising 
amount  of  oxygen,  so  when  we 
cut  down  the  brain  is  one  of  the 
first  parts  to  malfunction, 

The  decreasing  oxygen  percent- 
age in  the  air  means  a  higher  per- 
centage of  nitrogen  (and  a  much 
higher  percentage  of  C02),  lead- 
ing to  an  increase  in  nitrogen  nar- 
cosis, the  ^rapture  of  the  deep"  it's 
called  when  you're  diving.  It's  a 
gradual  loss  of  reality,  but  one 
which  is  not  noticeable  by  the  in- 
dividual involved.  Maybe  you've 
noticed  a  lot  of  that  going  around. 


If  you've  read  anything  about 
breathing  you  know  that  just  as  we 
gradually  lose  the  flexibility  of  our 
eyes  from  focusing  them  at  one 
distance  or  direction  so  much  of 
the  time — reading,  computering, 
TV  watching — we  also  lose  a 
great  deal  of  our  lungs'  capacity  to 
bring  oxygen  into  our  bodies  by 
shallow  breathing.  Every  so  often 
exhale  completely  and  then  suck 
in  as  much  air  as  you  can  into  your 
lungs  and  hold  it  for  a  few  sec- 
onds. Then  completely  exhale 
again,  Use  more  of  your  lung  ca- 
pacity whenever  you  think  of  it. 
And  hyperventilate  to  make  up  for 
all  that  oxygen  that's  no  longer  in 
your  air. 

I  see  where  in  Beijing  there  is  a 
flourishing  business  in  selling 
oxygen.  They  have  booths  where 
you  can  breathe  50%  oxygen  for 
$6  an  hour.  That's  something 
which  could  do  well  in  our  more 
polluted  cities  such  as  L.A., 
Denver,  and  New  York. 

The  Value  of  College 

A  recently  released  study 
showed  that  the  $40,000  invest- 
ment for  a  college  education  re- 
suits,  on  the  average,  in  an  in- 
crease in  lifetime  earnings  of 
$300,000-   Hey,  that's  almost  a 


10-times  gain  on  your  investment! 
No  wonder  parents  are  so  anxious 
to  get  their  kids  into  college.  Yeah, 
except  for  one  little  tiny  thing.  Ff 
you  take  that  same  $40,000  and 
invest  it  in  something  safe  that  re- 
turns 6%  you'll  end  up  with 
$550,000. 

Big  corporations  put  a  good 
deal  of  stock  in  your  college  de- 
gree when  they're  hiring,  but  few 
small  companies  give  a  hoot.  They 
want  to  know  what  you  can  do  for 
them,  not  where  you  went  to 
school  And  working  for  a  large 
company  is  one  way  to  pretty  well 
assure  that  you  are  never  going  to 
make  any  serious  money.  I  keep 
mentioning  the  Inc.  magazine  sur- 
vey which  showed  that  virtually 
all  of  our  mors  successful  entre- 
preneurs either  skipped  college 
entirely  or  dropped  out  in  frustra- 
tion after  a  year  or  two.  College 
does  help  the  unmotivated  to 
make  more  in  dead  end  jobs,  but 
seems  to  be  a  waste  of  time  and 
money  for  anyone  with  the  deter- 
minarion  to  succeed.  So  much  for 
the  election  oratory  about  how  ev- 
eryone should  be  able  to  go  to  col- 
lege. For  what?  Just  to  keep  them 
out  of  the  labor  market  for  four 
more  years  at  public  expense  and 
further  dumb  them  down  and 
demotivate  them? 


I  tried  hiring  RPI  graduates  for 
my  company  and  was  appalled  al 
their  lack  of  skills  or  even  any  in- 
terest in  acquiring  skills,  I  went  to 
the  university  and  interviewed 
graduates,  looking  for  the  most 
promising.  Most  were  incredible 
duds  and  not  worth  even  trying. 
The  few  1  ended  up  giving  a  try 
were  unmotivaLable, 

When  i  started  73  1  used  to  hire 
college  dropout  bams  and  teach 
them  the  publishing  business,  and 
they  were  eager  to  learn.  Some 
have  gone  on  to  excel  ient  careers 
as  a  result,  doing  very  well  for 
themselves. 

Just  as  anyone  with  the  right 
help  can  learn  to  read  and  write  in 
a  hundred  hours  (according  to  the 
top  prize-winning  New  York  State 
and  New  York  City  teacher  John 
Gatto),  anything  of  value  one  can 
learn  from  going  to  college  can  be 
learned  hi  a  tiny  fraction  of  the 
time  by  reading  books  by  the 
world's  top  experts  {who  beat  the 
heck  out  of  the  professors  most 
colleges  provide).  Our  colleges, 
like  our  grammar  and  high 
schools,  are  a  mess. 

Schools 

Just  in  case  your  only  reading 
matter  is  the  ham  rags  and  your 
TV  set  is  broken,  I'm  going  to  rub 
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your  nose  in  what  a  mess  you've 
lei  our  schools  get  in.  It's  bad 
enough  that  you* re  screwing  up 
your  life  with  thai  garbage 
you've  been  eating  and  sewage 
you've  been  drinking,  bul  in  ad- 
dition to  teaching  your  children 
to  eat  and  drink  the  same  de- 
structive stuff,  you've  also  al- 
lowed our  school  system  to  dis- 
integrate so  they  are  being  men- 
tally poisoned  and  stunted.  Hey* 
don't  look  around  for  someone 
else  10  blame.  And  none  of  this 
gee,  what  can  tittle  me  do  about 
big  problems  like  that? 

Now  let's  look  at  some  facts 
of  what  you've  sheepily  let  hap- 
pen, and  most  of  it  has  been 
done  with  the  money  our  K- 
loved  government  has  taken  oui 
of  your  pocket  and  spent  for  you. 
You  can't  name  one  single  job 
the  government  is  doing  that 
can't  be  done  far  better  and  at 
less  than  half  the  cost. 

The  government  loans  for  stu- 
dents have  helped  zoom  college 
costs,  $24  billion  today,  and 
headed  for  $36  billion  in  five 
years.  All  not  just  a  total  waste, 
but  a  poisoning  of  the  educa- 
tional well.  I  won't  repeal  again 
my  simple  plan  which  would 
completely  eliminate  college  tu- 
ition and  at  the  same  time  enor- 
mously improve  what  students 
are  learning,  making  it  infinitely 
more  practical  and  useful  in  the 
real  world. 

In  the  past  15  years,  while  the 
Consumer  Price  Index  has  risen 
74%,  college  tuition  has  risen  an 
average  of  234%.  In  1979  the 
cost  of  a  college  education  (al- 
ready inflated)  equaled  21%  of 
the  average  family's  income.  It's 
now  39%,  Tenured  professors 
earn  an  average  of  $60,000  an- 
nually for  IS  hours  a  week  of 
work,  30  weeks  a  year. 

From  1975  to  1985,  while  stu- 
dent enrollment  grew  10%,  the 
non-teaching  staff  (like  deans) 
grew  by  60%.  And  in  the  last  30 
years  the  academic  year  shrank 
from  191  days  to  156. 

At  a  majority  of  the  lop  50 
colleges  listed  in  US  News  and 
World  Report  students  can 
graduate  without  taking  a  single 
course  in  math,  science,  English, 
history  or  literature,  The  Hudson 
Institute  reports  that  American 
schools  are  now  awarding  more 
degrees  in  home  economics  than 
math  and  more  in  protective  ser- 
vices than  in  all  of  the  physical 
sciences. 

A  federal  study  showed  that 
56.3%  of  the  graduates  of  four- 
year  colleges  couldn't  calculate 


the  change  they'd  get  back  from 
$3  after  buying  a  60#  bowl  of 
soup  and  a  $1.95  sandwich.  Par- 
ents are  spending  fortunes  on 
four  years  of  expensive  baby-sit- 
ting, and  we're  all  forced  by  law 
to  support  this  mess.  Or  else  go 
to  prison. 

American  students  rank  #1  in 
the  world  in  how  good  they  feel 
about  their  math  skills,  but  a 
1992  international  study  by  the 
Educational  Testing  Service 
showed  us  ranking  last  in  math 
achievement  (well  behind 
Slovenia).  In  1972  28%  of  col- 
lege-bound seniors  had  an  A  or 
B  high  school  average.  By  1993t 
83%  had  an  A  or  B  average, 
while  at  the  same  time  their 
SAT  scores  were  plummeting. 
Now  the  educational  establish- 
ment, to  cover  its  dirty  tracks, 
is  planning  to  "re-norm"  the 
SATs,  since  they've  gone  down 
permanently. 

The  students  with  the  lowest 
SAT  scores  become  education 
majors.  Students  who  earn  edu- 
cation degrees  have  Lower  scores 
on  all  the  accepted  tests  than  any 
other  major  than  social  work. 
They  don't  read,  and  few  can 
write  a  coherent  letter.  On  the 
average,  our  teachers  read  one 
book  a  year,  and  that's  a  fiction 
book. 

More  money  isn't  going  to 
cure  this  mess.  Paying  dumbed- 
down  teachers  more  isn't  going 
to  make  them  belter.  Creating 
even  more  administrative  Layers 
isn't  going  to  help  our  kids. 

Why  did  you  have  a  kid  any- 
way? Your  kids  are  probably  the 
only  mark  you're  going  to  leave 
on  the  world  to  record  your  hav- 
ing been  here.  Why  are  you 
teaching  them  to  eat  garbage  and 
drink  sewage?  Why  are  you  put- 
ting them  into  our  cesspool 
public  schools? 

Maybe  you*ve  read  that  paro- 
chial schools  cost  about  a  third 
as  much  as  our  public  schools 
per  student,  and  teach  them  far 
more.  Probably  not 

So  what  can  you  do  about  this 
mess?  Start  ai  the  heart  of  it: 
your  government  Get  out  there 
and  vote,  making  sure  that  you 
Never  Re-elect  Anyone  (NRA). 
And  get  your  family  and  friends 
out  there  to  do  likewise.  Let's 
flush  that  Congressional  toilet 
we've  allowed  to  stop  up  and 
stink.  Step  two  is  to  get  some  ham 
friends  to  run  for  your  state  legis- 
lature and  re-elect  the  heck  out  of 
them,  Lcfs  infiltrate  the  sys- 
tem and  start  hacking  back 
Continued  on  page  85 


CAT-WOO  Repeater  Controller 


Attention  Repeater  Owners! 

The  CAT-10OQ  ix  packed  with  features  normally  reserved  for  controllers  costing  a 
thousand  dollars  or  mere. 


Features  Include: 
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*    77  Voice  Synthesizer 
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*  DTMF  Regenerator 
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■   Forty  Voice  Messages 
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•  DTMF  Key-Fad  Test 
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■  Digital  Voice  Clock 
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*  DTMF  Audio  Muting 
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9    Grandfather  Clock 
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*  Full  Feature  Autopatch 
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*  Forty  DTMF  Paging  Memories 
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u   Tw&  CW  Identifiers 
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*   Sixty-Four  Control  Functions 

*   Doug  Halt  RBI- 1  Interface 

-  DTMF  Repeater  Access 

*   Forty  Link  Preset  Frequencies 

*  Sixty  Position  Scheduler 

"  DTMF  Comma**!  Generator 

'*   Ten  Programmable  Counesy  Tones 

u  Link  Serial  Tuning 

*   Three-Hit/Mtred  User  Speed  Dials 

*  75440  MF  Remote  Base 

*  FT767GX  HF  Remote  Base 

•  Ten  Emergency  Speed  Dials 

*  Phone  Number  Lock-Out 

•  Reverse  A  utopatch 

*  RS232  Interface 

w  Autopatch  Cover  Tone 

*  Eight  Hardware  Inputs 

'   Link  Auto  Disconnect 

*  DVR  Controller  Ready 

*   Fight  User  Function  Switches 

*   Programmable  Prefix  Codes 

■  Forty  Macro  Strings 

9   TTL  Computer  Interface 

•  Phone  Number  Read  Back 

*  Nmteen  Programmable  Timers 

■  Eight  Memory  Saves 

*  Two-Tone  Paging 

■  Caller  ID  Suppression 

*  300baudoni 

Board  Modem 

CAT-J000  Controller  Board  $679.00.    Wired  and  Tested. 

Write  or  Call  for  a  brochure  describing  the  CAT- 1000  Controller  including  schematic, 
voice  word  list,  and  control  functions.  Other  Controllers  with  autopatch  and  77  voice 
synthesizer  are  available  starting  at  $299. 0&. 


Computer  Automation  Technology  Inc. 

4631  N.W.  3lst  Avenue,  Suite  142,  Fort  Lauderdale.  Florida  33309 

Phone:  (954}  978-6171  .  Fox:  (561)  488-2894 

Internet:  http://www.catauto.com 


CIRCLE  268  ON  READER  SERVICE  CAR! 


WE  DON'T  BUILD  THE  MOST, 
WE  JUST  BUILD  THE  BESTI 


•  Our  LM-470D  is  now  redesigned 

to  hold  15  ft.  of  antennae  at  70  mph! 

•  Tri-Ex  builds  the  finest  in  crank-up, 
free-standing  or  guyed  towers,         CAll 

•  All  towers  are  complete  with       OR  Mffifll 
rigid  concrete  base  mount.       fORAME 

CmtOGDB 
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MasterCard 


TOWER  CORPORATION 

7182  Rasmussen  Ave.  •  Visalsa,  CA  93291 

Where  engineering  and  quality  come  first! 


.  * 


Mi  ■■in 
up 


TO  ORDER  CALL 

800-328-2393 


FAX 

209-651-5157 


CIRCLE  22  ON  READER  SERVICE  CAftl 


New  Products 


Number  $4  on  your  Feedback  caret 


More  Fun  Than  Rabbits 


If  you've  played  with  the 
FCC  part  15  "rabbits"  you'll 
find  that  this  new  ATV  tnms- 
miucr  from  PC  Electronics  will 
allow  much  greater  scope  and 
reliability.  The  new  TX33-lb 
3 3 cm  bund  (902-928  MHz)  1 
watt  transmitter  is  sturdy,  ac- 
cepts video  from  most 
camcorders,  cameras  or  VCRs. 
and  has  an  ll-mile  snow-free 
line  of  sight  DX,  A  video  moni- 
tor jack  lets  you  set  up  focus 


and  lighting  before  you  trans- 
mit, then  shows  you  your  video 
so  you  can  fine-tune, 

It's  compact,  rugged,  and 
surprisingly  inexpensive,  at 
S329  ( including  shipping  in  the 
contiguous  USA).  If  you're  a 
licensed  ham.  contact  PC  Elec- 
tronics by  phone,  snailmail  or 
E-mail  for  details  at  2522 
Paxson  Ln„  Arcadia  C  A  9 1 007. 
Phone  (818)  447-4565;  E-mail 
tomsmb@aol.com. 


I'll  Take  One  of  Each... 


The  new  Contact  East  catalog 
supplement  is  48  gorgeous  full- 
color  pages  of  test  equipment, 
tools  and  supplies  for  engineers, 
hobbyists,  managers  and  techni- 
cians. All  the  brands  you  I  rust, 
all  products  fully  guaranteed, 
and  Contact  East  promises 
same-day  shipping  on  orders 
placed  by  4PM  To  get  your  free 
copy,  call  (508)  682-2000;  FAX 
(508)  688-7829:  write  Contact 
East,  Inc.,  335  Willow  Street. 
North  Andover  MA  01 845. 


Alinco  Responds  to  Ham  Needs 


The  new  DX-70TH  was  cre- 
ated for  hams  who've  enjoyed 
the  features  of  Alinco's  popular 
line  of  amateur  equipment,  hut 
have  wanted  more.  Well,  here's 
more!  The  new  model  maintains 
all  the  features  of  the  DX-70T 


Strength  Meter 

Palomar  Engineers  announces  a 
new  field  strength  meter.  Model 
PES- 1 ,  for  serious  antenna  wink.  It 
featmes  a  detector  linear  over  nearly 
a  30  dB  range,  an  accurate  step  at- 
tenuator with  30  dB  name,  a  25  dB 
RF  amplifier,  high  Q  tuned  circuits 
to  suppress  out-of-band  local  sig- 
nals and  a  panel  meter  readable  to 
.  I  dB. 

The  metercovers  1 .8  to  1 50  M 1 1/, 
and  is  powered  by  9-  or  1 2- volt  but- 
teries. Antenna  connection  is  an  SO 
239  jack  on  the  rear  of  the  aluminum 
cabinet.  Ail  mis,  and  the  PFS-1  is 
priced  at  only  S 1 95 !  For  further  in- 
formation, contact  Palomar  Engi- 
neers, PO.  Box  462222,  Escondido 
CA92016;  Phone  (619)  747-3343: 
FAX  (619)  747-3346:  E-mail 
75353:2 1 75@compaserve.com, 


New  Multiband  Dipole  Antenna 


Dynamic  Electronics  Inc.  an- 
nounces their  new  multiband  an- 
tenna for  HF  and  VHF.  The  DP- 1 
covers  80, 75, 40, 30,  20,  17,15, 
12,  11,  10,  6,  and  2  meters.  Ifs 
125  feel  long  and  has  a  maxi- 
mum width  of  2  feet,  This  8-di- 
polc  element  traplcss  antenna  has 


wide  bandwidth  on  each  band  and 
can  handle  maximum  power,  and 
it  is  $129  plus  $6  shipping  and 
handling  (US  and  Canada).  Also 
available  is  the  DP-2.  which  cov- 
ers 40,  30,  20,  17,  15,  12.  11,  10, 
6,  and  2  meters.  The  DP-2  is  only 
65  feet  long  (maximum  width  2 


feet),  and  is  priced  at  $110  plus 
shipping  and  handling.  For  more 
information,  contact  Dynamic 
Electronics,  Inc.,  P.O.  Box  896, 
Hansel le  AL  35640:  (205)  773- 
2758;  FAX  (205)  773-7295  or 
check  it  out  at  HTTP:// 
www.hsv.tis.net/-dei. 


+■ 


mobile/portable/base  unit  but 
increases  the  output  on  6  meters 
to  1 00  watts  ( the  DX-70T  ha 
6  meter  output  of  10  watts  i. 

Priced  at  S  1.074,  the  DX- 
70TH  can  be  used  as  an  all- 
mode  (SSB.  CW.  FM,  AM,  and 
Data}  radio  in  mobile/base/por- 
tabic  environments,  A  mobile 
mounting  bracket  is  included, 
and  many  other  accessories  are 
available.  See  your  dealer  for 
more  information  or  write 
Alinco,  438  Amapnla  Ave  Ste. 
1 30,  Torrance  CA  90501 ,  Phone 
(310)  618-8616  or  FAX  (310) 
618-8758. 


In  Synch 

Need  to  synchronize  your 
station  to  absolute  lime? 
TrueTimc  has  an  affordable  so- 
lution: TheTimcLink  3  (TL-3) 
is  a  precision  real-lime  clock 
that  receives  three  channels  of 
WWV  radio- transmitted  lime 
signals  simultaneously.  Trans- 
missions are  synchronized  to 
the  National  Institute  of  Stan- 
dards and  Technology  Atomic 
Time  Standard.  The  TL-3  out- 
puts time  on  a  Display,  RS-232 
I/O  port,  IRiG  B  serial  lime 
code,  audio  speaker  and  a  I 
PPS.  Computer  software  driv- 
ers are  available  for  DOS,  Win- 
dows,  Windows  NT  and  Novell 
Netware — and  all  this,  includ- 
ing the  antenna,  is  only  S549! 
For  more  information  contact: 
TrueTime,  Inc.,  2835  Duke 
Court,  Santa  Rosa  CA  95404. 
Phone  (707)  528-1230;  FAX 
(707)  527-6640. 


Manufacturers: 

Your  new  products  could  tie 

announced  here...call  Joyce 

at  603  924  1HI58. 
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RadioShack 


ANSWERS 


Need  Answers? 

Here  you  go!  The  1997  edi- 
tion of  ,'l^^vi  v.  the  new 
RadioShack™  catalog,  is  avail- 
able now,  It's  280  pages  of  what 
you'll  find  ai  more  than  6,800 
dealers  across  the  country — 
plus  the  hundreds  of  products 
available  through  RadioShack 
Unlimited*  a  special  order  pro- 
gram that  gives  customers  ac- 
cess to  more  than  100,000 
unique  and  hard-to-find  per- 
sonal electronics  products, 
parts  and  components.  Answers 
is  an  easy-to-read  reference  tool 
thai  helps  take  the  mystery  out 
of  electronics,  for  only  $2,95. 


It's  Free! 

If  you've  been  looking  for  a 
club  involving  radio  here's  a 

new  guidebook  that  may  be  just 
what  you  need,  especially  if 
your  QTH  is  in  the  Southeast- 
ern United  Stales.  The  Radio 
Hobby  Clubs  Pocket  Guide  lists 
more  than  50  clubs,  including 
ham  radio  eluhs,  scanner  clubs, 
CB  clubs,  and  a  radio-related 
computer  bulletin  board.  Radio 
hobbyists  will  find  club  ad- 
dresses, contact  phone  num- 
bers, meeting  places  and  times* 
and  radio  frequencies  for  the 
West  Central  Florida  area. 

Anyone  interested  in  radio 
can  get  this  handy  little 
(5-1/2  x  4-1/4  inches)  guide  by 
sending  name,  address,  and  two 
first  class  stamps  to:  RADIO 
CLUB  GUIDE,  P.O.  Box  103, 
Largo  FL  33779-0103. 


Handbook  on  CD-ROM 


The  ARRL  Handbook  CD 
($49.95)  will  simplify  search- 
ing for  in  format  ion  in  this  PC 
version  (Windows/DOS)  of 
their  massive  yearly  handbook. 
It  includes  sounds  bites  to  illus- 
trate various  modes  and  activi- 
ties. For  some  uses  the  paper 
edition  ($38)  is  better,  but  with 
the  CD  edition  you  set  main 
active  programs  for  calculating 
antennas,  feedlines,  etc. 

Get  both. 


QST  on  CD! 


The  back  issues  of  QST  are 
now  available  on  CD,  from 
1970  through  1994.  Each  four- 
year  group  costs  $39-95,  putting 
24  years  of  the  magazines  into 
one  small  CD  wallet  for  you. 
Yes,  they're  working  on 
ROMing  the  earlier  issues. 
What  a  great  way  to  search  for 
articles!  This  is  like  an  cncvclo- 
pedia  of  amateur  radio,  Yest  the 
columns  are  there  too. 


More  Antennas 

The  ARRL  has  announced 
Volume  5  of  their  Antenna 
Compendium  scries.  It  includes 
4 1  articles  and  a  disk  ( IBM  for- 
mat) with  data  for  use  with  an- 
tenna plotting  and  modeling 
programs.  $20. 


Neuer  srv  die 

Continued  Jrom page  83 

the  forest  of  rouen  laws  we've 
allowed  Congress  to  use  to  steal 
our  money  and  spend  it  on  stuff 
that  is  ruining  what  could  be  one 
heck  of  a  country. 

If  you  just  nod  and  sit  there, 
nothing  is  going  to  change  for 
the  heller,  but  we  know  from 
history  that  il  is  going  to  keep 
getting  worse,  and  our  kids  are 
so  poorly  educated  and  stripped 
of  creativity  and  gut*  b>  our 
schools  that  they're  going  to  ac- 
cept whatever  comes  along,  the 
same  way  you  have. 

Sermon  over  Oh  yes,  thanks 
to  Walter  Williams  and  Don 
Feder  for  ihc  statistics  I  stole 
from  their  columns. 

Magnetic  Healing? 

I've  read  a  good  deal  about 
the  power  of  magnets  to  help  the 
body  heal,  Eve  even  reviewed  a 
couple  of  books  on  the  subject, 
and  I  have  a  good  friend  1  met  at 
the  Global  Sciences  Conference 
in  Tampa  earlier  this  year  who 
is  an  ex  perl  on  the  subject.  So 
I  wasn't  complete!)  surprised 
when  I  got  a  letter  from  a  reader 
who  was  active  in  the  early 
linear  accelerator  days. 

He  explained  that  the  re- 
searchers for  General  Atomic, 
working  on  the  linear  accelerator 
for  Lawrence  Livermore  in 
San  Francisco,  were  surprised 
when  their  magnetic  doughnut- 
shaped  coils  collapsed  the 
copper  tubes  the  coils  were 
wound  around  when  the  ca- 
pacitors were  discharged  into 
the  coils.  They  didni  know 
that  nonmagnetic  materials 
such  as  copper,  brass  and  alu- 
minum could  be  formed  by 
a  high  energy  impulse  mag- 
netic wave.  Once  they  discov- 
ered   this    they    sold    units    to 


several  companies  lor  forming 
pans. 

In  the  carh  da\s  of  testing  ihe 
equipment  one  technician  didn't 
want  to  bother  setting  up  a  spe- 
cial jig,  so  he  just  held  the  part  to 
be  formed  in  his  hand  and  let 
loose  the  magnetic  blast.  His 
hand  got  a  severe  burn  thai 
should  have  taken  at  least  six 
months  lo  heal.  A  few  days  later 
it  w  as  healed.  They  tried  to  inter- 
est people  in  the  medical  field. 
but  got  now- he  re. 

One  of  their  people  got  his 
ankle  shattered  while  skiing  in 
Nevada.  Gangrene  set  in  so  he 
was  flown  to  a  hospital  in  San 
Francisco,  where  tlu'\  wanted  to 
amputate.  Friends  brought  him 
Ed  the  magnetic  unit  and  I  wo 
days  later  the  gangrene  was  fad- 
ing away.  When  the  doctors 
went  to  operate  the  ankle  had 
healed.  The  medical  community 
refused  to  look  at  what  ihey*d 
found. 

If  you've  read  any  of  the 
books  Eve  recommended  on  the 
medical  industn  this  will  not 
surprise  you. 

Hindectriffcation 

Reader  Baluch  in  Ohio  wrote 
to  say  that  he  had  taken  a  short- 
cut with  the  hioelectrifler.  He 
used  two  dimes,  a  27V  battery 
(three  9Vs)  and  a  microammeter 
and  didn't  bother  switching  po~ 
larity.  He  just  tapped  the  current 
on  and  off.  He  said  that  he 
Marted  losing  weight  immedi- 
ately and  is  now  down  to  his  nor- 
mal weight,  his  memory  has 
improved  (he's  72),  and  he's 
looking  for  some  hair  to  start 
regrow  ing  next. 

Well.  Bob  Beck  grew  a  new 
head  of  hair,  so  who  knows? 
And  then  there's  that  chap 
who  was  struck  by  lightning 
and  grew  new  hair  and  a  new 
sel  ol  leetli. 
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Frank  speaks 

,„  a  Ear,  far  brighter  thing  I  do  ... 

This    comes    from    J.    Frank 
Brumbaugh  euneerning  his  November 

'%  article,  "A  Low  Current  Lighf : 


"After  my  article  descended  into 
the  depths  of  the  magazine's  com- 
puter  system,  I  disco \ered  a  source 
of  brighter  yellow  LEDs:  All  Elec- 
tronics, PO.  Box  567,  Van  Nuys  CA 
91408  0567;  Cat,  #LED-29;   four 


for  $  1 ,00.  These  arc  T  I  -3/4  yellow 

LEDs,  water  clear,  2 J  volt  at  20 

mA.  Each  produces  550  med  light 

level,  much  brighter  than  the  diodes 

specified  in  the  article.  Use  five 

LED-29s  in  series  with  a  120-ohtn 

1/4W  resistor  for  a  far  brighter  light 

source."  ...  J.  Frank  Brumbaugh 

Confuted  on  page  87 
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Special  euents 


Listings  are  free  of  charge  as  space  permits.  Pfease  send  us 
your  Special  Event  two  months  in  advance  of  the  issue  you 
want  if  to  appear  in.  For  example,  if  you  want  it  to  appear  in 
the  April  issue,  we  should  receive  it  by  January  31.  Provide  a 
clear,  concise  summary  of  the  essential  details  about  your 
Special  Event 


JAN  11 

LOVELAND,  CO  The  Northern 
Colorado  ARC  will  host 
their  Winter  Superfest  9  AM-3 
PM  at  the  Larimer  County 
Fairgrounds,  700  Railroad  Ave. 
VE  Exams,  commercial  exhibits, 
computer  and  radio  goodies, 
more.  Reserve  tables  from 
Jeanene  Gage  N0YHY  (970) 
351*7327,  For  general  info,  call 
(970)  352-5304.  Talk-in  on 
145-115{-)  100  Hz. 

PHOENIX,  AZ  TheThunderBlrd 
ARC  will  host  the  WestFesT- 
West  Valley  Hamfest  at 
Glendale  Community  College, 
North  Lot,  6000  W.  Olive 
(Dunlap  &  59th  Ave.),  starting  at 


6  AM.  The  event  is  being 
sponsored  by  the  Amateur  Radio 
Council  of  Arizona.  Free  admission, 
parking  $2,  tailgaters  $5.  Talk-in 
on  164,43-  146.52.  Contact 
Mark  KC78XS,  (602)  931-1204; 
or  Ralph  W0DNQ,  (602)  582- 
820$. 

JAN  18 

ST.  JOSEPH,  MO  The  Missouri 
Valley  ARC,  Green-Hills  ARC 
and  Ray-Cfay  ARC  will  sponsor 
the  7th  annual  Northwest 
Missouri  Winter  Hamfest,  9  AM- 
4  PM  at  the  Ramada  Inn.  The 
motel  is  located  at  1-29  and 
Frederick  Ave.  (exit  47  on  1-29), 
and  is  offering  special  rates  for 
hamfest  participants.  Major 


MultiMode 


®  BayPac 


SITOR  A/B 

ARQ/FEC 

BAUDOT 

PACKET 

NAVTEX 

FAX  480 

AMTOR 

WEFAX 

SYNOP 

ASCII 

RTTY 

SSTV 

CW 

More... 


BP-2  Packet  Only    $49.95 
BP-2M  MultiMode  $69.95 

+  $S  Shipping  A  Handling 

The  best  little  packet  modem  just  got  better?  Building  on  the  tradition  of  the  BP- 1 
Packet  Modem,  we  are  very  proud  to  announce  the  BP-2  and  BP-2M  The  BP-2  is 
a  new  and  improved  version  of  our  famous  BP- 1 .  while  the  BP-2M  expands  your 
horizons  even  further  with  MultiMode  operation1  So,  whether  you  have  been 
waiting  to  automate  your  CWT  checkout  AMTOR  or  just  copy  Weather  Fax  -  Now 
is  the  time  for  you  to  jump  tn  and  join  in  all  the  fun1 

Call  Today.'  1-800-8 BAYPAC 

WMI  822-9722  <54 1)474-67011  Fom  474-A703 
World  Wide  Web:  htlp:7ftrir».|j£trtrariics.cum 


Tigertronics,  Inc.  400  Daily  Ln.  P.O.  Box  5210  Grants  Pass,  OR  97527 
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exhibitors  and  flea  market  all 
indoors.  Free  parking.  Admission 
by  pre-reg,  is  $2  each  or  3  for 
$5;  at  the  door,  S3  each  or  2  for 
$5,  Pre-reg,  requests  received 
after  Jan.  8th  will  be  held  at 
the  door.  Swap  tables  $9 
each  for  the  first  two  tables. 
Commercial  exhibitors  welcome; 
write  for  details  to  Northwest 
Missouri  Winter  Hamfest,  c/o 
Gay  fen  Pearson  WB0Wt  1210 
Midyett  Rd<>  St.  Joseph  MO 
64506. 

JAN  19 

BROADWAY,  OH  A  Winter  Ham 
Radio  Fair  will  be  sponsored  by  the 
Union  County  ARC  6  AM-3  PM,  on 
State  Hwy,  347  three  tenths  of  a  mile 
west  of  State  Route  31 .  Free  parking 
Tickets  S2  at  the  door;  no  advance 
sales.  Age  16  and  under  free.  8-foot 
tabtes  $1 0  lor  full  length,  $6  for  half. 
Reservations  are  encouraged. 
Please  forward  payment  with  an 
SASE  to  Union  County  ARC;  c/o 
Gene  Moore  N8YRF,  24461 
Ctaibourne  Rd,t  Mary svi lie  OH 
43040.  Tel,  (937)  246-5943. 

RICHMOND,  VA  The  Richmond 
Amateu  r  Te  I  ecommu  nications .  Soc . 
will  hold  'Frostiest  97"  at  the 
Showplace,  3000  Mechanicsville 
Tpke.  1*95.  exit  75  to  I-64  East,  then 
exit  192  (Rt.  360  East),  go  1/2  mi. 
on  left.  Hours  8:30  AM-3;30  PM. 
Indoor  dealers'  flea  market,  forums. 
Wheelchair  accessible.  Talk-in 
146.08/28,  Admission  $5.  Dealers' 
tables  $35,  flea  market  tables  $15 
(must  RSVP  by  Jan.  4th).  Contact 
Craig  Spain,  (604)  52&983S  eves., 
or  write  Richmond  Frostiest  '97, 
P.O.  Box  932t  Chester  VA  23831. 
For  general  info,  call  (804)  739- 
2269,  exl  FEST.  Internet  at  http-J/ 
frostfestJats.net 

YONKERS,  NY  A  Giant  Electronic 
Flea  Market  will  be  held  by  the 
Metro  70cm  Network  9  AM-3  PM 
at  Lincoln  H.S.t  KneelandAve.,TeL 
(914)  969-1053.  Doors  open  7  AM 
for  vendors,  9  AM  for  buyers.  New 
and  used  equipment  for  CB, 
amateur  radio,  commercial  two- 
way,  computers,  stereo  buffs, 
electronics  parts  and  kits,  plus 
much  more,  will  be  on  sale. 
Donation  $6,  kids  under  12  free. 
T^ble  setup  at  7  AM.  VE  Exams  9 
AM-11  AM.  Contact  Otto  Supliski 
WB2SLQ,  (914)  969-1053,  Talk-in 
on  449.425  PL  156.7;  223.760  PL 
67.0,  146+910  Hz,  and  443.350 
MHz  PL  156.7.  Mail  reservations  to 
Me  fro  70  CM  Network*  53  Hayward 
St.,  Yonkers  NY  10704. 


JAN  26 

DOVER,  OH  The  Tusco  ARC 
Hamfest  will  be  held  at  the  Ohio 
Nat'L  Guard  Armory,  2800  N. 
Wooster  Ave.,  starting  at  8  AM. 
Setup  starts  ai  6  AM.  Admission  $2 
donation  at  the  door.  Tables  are  $8 
each.  For  info  and  tables,  contact 
Tusco  ARCr  c/o  Howard  Blind 
KD8KF,  6288  Echo  Lake  Rd  NE, 
New  Philadelphia  OH  44663. 
Please  bring  your  own  extension 
cords.  120  volts  is  available.  Send 
reservation  orders  by  Jan.  12th  to 
Tusco  ARCt  c/o  Howard  Blind 
KD8KF.  Talk-in  on  146J30(~) 

JAN  28 

ODENTON,  MD  A  Post  Holiday 
Swapfest  and  Ftea  Market  will 
be  held  by  the  Maryland 
Mobi leers  ARC  8  AM -2  PM  at 
The  Odenton  Vol*  Fire  Dept. 
Hall,  1425  Annapolis  Rd.  (Route 
175),  Free  VE  exams,  pre-reg. 
with  Jerry  Gavin  NU3D,  (410) 
761-1423,  Talk-in  on  146.205/ 
,805,  Donation  $3.  Tables  in 
advance  $7  (table  and  one 
operator).  Contact  Bill  Ziegler 
KA6TYY,  1307  Ashburton  Dr., 
MillersviUe  MQ  21108.  Tel,  (410) 
987-  2384  eves. 

FEB  14 

ORLANDO,  FL  The  Orlando 
HamCation  Show  and  Computer 
Show,  ARRL  North  Florida 
Convention  will  be  held  at 
Central  Florida  Fairgrounds,  Rt. 
50,  3  ml.  west  of  1-4.  Sponsored 
by  OARC  of  Orlando.  Setup  Fri. 
9  AM -5  PM.  Open  to  the  public 
Fri,  5  PM-9  PM,  swap  tables 
only.  Sat.  9  AM-5  PM;  Sun.  9 
AM-4  PM.  Largest  tailgate  area 
in  Florida,  RV  overnrte  parking 
$16.  Advance  tickets  $6,  $9  at 
the  gate.  Free  parking.  Swap 
tables  S25/Taiigate  $15  all  3 
days.  Forums:  NASA  Astronaut, 
Slide/Photo  Exhibit  of  Lightning 
Storms,  ARRL,  APRS  Demo  by 
Bob  Bruninga,  WX  Downloads, 
WX  Equip,  for  the  Home, 
Shortwave  Listening  by  Bob 
Grove,  Pub  I.  Monitoring  Times, 
Build  a  VHF  SWR  Meter, 
Grounding  for  Lightning, 
Antenna  Workshop,  Radio 
Testing,  DX  Speaker  AI 
Hernandez  and  Ladies' 
Programs.  For  info  and  adv. 
tickets,  contact  Orlando 
HamCationt  P.O.  Box  547811 1 
Orlando  FL  32854.  E-mail: 
kd4jqr@aof.com.  Web  Page 
www,  cycat.  con/users/oarc. 
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Seasonal  lows  in  solar  flux 

values,  combined  with  the  con- 
sistently low  flux  values  (60s  and 
low  70s)  at  the  end  of  Cycle  22 
and  the  beginning  of  Cycle  23 
will  not  bring  smiies  to  the  faces 
of  DXers  ibis  month.  Conditions 
are  expected  to  be  Fair  (F>  or 
trending  around  Fair  for  many 
days  of  the  month,  but  there 
will  be  few  Good  (G)  days 
and  mom  Poor  (P)  or  Very  Poor 
(VP)  days...  unfortunately,  on 


weekends  also.  Geophysical  up- 
sets may  be  expected  between 
the  5th  and  7th  as  well. 

10-12  meters 

A  few  possible  daytime  F2 
layer  open  in  lis  to  South  and  Cen- 
tral America  on  the  Good  (G) 
days. 

1 5-1 7  meters 

Fair  DX  openings  on  Good 
(G)  days  between  noon  and  sun- 
set, and  short-skip  openings  dur- 
ing the  day  light  hours.  The  band 
dies  at  sunset. 
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SUN        MON        TUE        WED       THU          FRI        SAT 

1   F 

2  F 

3  F-P 

4  P 

5  P-VP 

6  VP-P 

7P-F 

8  F 

9  F 

10  F 

11  F 

12  F 

13F-G 

14G 

15G-F 

16  F 

17  F-P 

18  P-VP 

19VP-P 

20P-F 

21  F 

22F 

23  F 

24F-G 

25G-F 

26  F 

27  F 

28  F 

29  F 

30F-G 

31  G 

20  meters 

DX  to  most  areas  of  the  world 
during  daylight  hours,  peaking  a 
few  hours  after  sunrise  and  again 
during  the  early  afternoon.  Al- 
though  the  band  usually  closes 
soon  after  sunset,  you  may  find 
occasional  openings  to  South 
America  and  Antarctica  until 
midnight.  Daylight  short  skip 
from  several  hundred  to  2,000 
miles  or  so  possible  on  most 
Good  (G)  or  Fair  (F)  days, 

30  meters 

DX  toward  Europe  in  the  late 
afternoon  and  evening  on  Good 

(G  r  davs  until  midnight,  and  then 
toward  the  Orient  in  the  early 
sunrise  hours.  Possible  long-path 
DX  in  the  morning  and  also  short 
skip  most  days  out  to  a  thousand 
miles  or  more,  and  farther  in  the 
evening. 

40  meters 

DX  toward  Europe  and  Africa 
in  late  afternoon  hours,  toward 
South  and  Central  America 
around  sunset,  and  good  open- 
ings to  the  West  and  South  Pa- 
cific peaking  around  sunrise  on 
Good  tGi  days.  Expect  daycime 
short  skip  to  1, 000  miles,  and 
2,000  miles  at  night. 

80-160  meters 


Both  are  excellent  bands  for 
DX  durins  hours  of  darkness, 
peaking  at  midnight  and  just  be- 
fore dawn.  Daytime  skip  on  1 60 
is  nonexistent,  hut  on  NH  it  can 
be  up  to  500  miles,  and  over 
2,000  miles  at  nighi.  On  160. 
short  skip  can  reach  from  1 ,000- 
2.500  miles  at  nighi.  Experts  pre- 
fer vertical  polarization  for 
transmitting  antennas  (low-angle 
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signal  take-off)  and  horizontal 
polarization  for  receiving  anten- 
nas (less  noise i  on  161)  meters. 

When  using  the  "Time,  Band. 
Country"  chart:  Where  10  meters 
is  shown,  also  check  1 2  meters: 
where  15  meters  is  shown,  also 
check  12  meters;  where  20 
meters  is  shown,  also  check 
17  meters;  where  40  meters 
is  shown,  also  check  30  meters. 
The  ionosphere  is  not  consistent 
at  all  limes  and  locations; 
hence  the  bands  shown  are  also 
inconsistent. 


Updates 

Continued  from  page  85 
Yagi  update 

If  a  parts  list  seems  a  bit  too 
small,  it  just  may  be. 

Here  is  the  list  that  was  omit- 
ted from  the  October  issue's  "440 
Ya&u  Link  Antennas": 


Parts  LI  at 

For  each  antennae 

1            IB*  to  20"  P*OCO  of  %m 

square  akiminum  boom 
stock 

1            13-S/6"  p*«fl  Of  3/B" 

aluminum  tubing  (raflvdor) 

1            13"  pesos  of  3W 

aluminum  tubing  <  driven 
element) 

i           i2-5tfr  piece  of  3/B" 
aluminum  tubing  {first 
director) 

1          12-3/B*  piece  ol  3/B" 

aluminum  tubing  {second 
director) 

t          2-1/4"  piece  of  3/a"  OD 
aluminum  tubing 

1           3/B"  by  3-1/2"  pifiGD  of  thin 
aluminum  slieei  stock  tfor 
gamma  match  tube) 

1           7/8fc  by  2- 1  /Z"  piece  or  thin 
aluminum  sheet  slock  {for 
SO-239  mount} 

6           #6  by  1"  salMapping 

stainless  steel  screws  (tor 
mounting  all  perls  so  far) 

2           #4  by  3/B'  machine  bolls 
with  nuts  and  washers  (for 

gamma  strap) 

1          3-1/2*  piece  ot  RGS  coax 
with  outer  cover  and  shield 
removed  (gamma) 

f           U  damp  (tor  mourning 
boom  to  mast) 
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Number  88  on  your  Feedback  card 


Barter  V  Buv 


Turn  your  o*d  ham  and  computer  gear  into  cash  now.  Sure,  you  can  wart  fof  a 
hamfest  10  uy  and  dump  it,  but  you  know  you'll  get  a  far  more  realistic  price  if  you 
have  it  out  where  100.000  active  ham  poiemai  buyers  can  see  it  than  tne  few 
hundred  local  tiams  who  come  by  a  flea  market  table  Check  your  attic,  garage, 
cellar  and  closet  shelves  and  gel  cash  for  your  ham  and  computer  gear  belore  il's 
loo  old  to  sell.  You  know  you're  not  going  to  use  il  again,  so  why  leave  rt  for  your 
widow  lo  Uifow  out?  That  stuff  isn't  getting  any  younger' 
The  73  Flea  Market,  Baler  n"  Buy,  costs  you  peanuts  (almost)— comes  to  35  cents 
a  word  for  individual  (noncommercial)  ads  and  $1 ,00  a  word  for  commercial  adSn 
DorVt  plan  on  telling  a  long  story.  Use  abbreviations,  cram  it  in.  But  be  honest, 
There  are  plenty  of  hams  who  love  to  fix  ihings,  so  \\  It  doesn't  work,  say  so. 
Make  your  list  count  the  words,  including  your  call,  address  and  phone  number. 
Include  a  check  or  your  credit  card  number  and  expiration,  If  you're  placing  a  com* 
mercial  ad,  include  an  additional  phone  number,  separate  from  your  ad. 
This  is  a  monthly  magazine,  not  a  daily  newspaper,  so  figure  a  couple  months 
before  the  action  siarts;  then  be  prepared.  If  you  get  too  many  calls,  you  priced  it 
low.  If  you  dorft  get  many  calls,  too  high. 

So  get  busy.  Blow  the  dust  off.  check  everything  out.  make  sure  it  still  works  nght 
and  maybe  you  can  he4p  make  a  ham  sure  rt  Stall  wortts  right  and  maybe  you  can 
help  make  a  ham  newcomer  or  retired  oW  timer  happy  with  that  rig  you1  re  not  using 
now.  Or  you  might  get  busy  on  your  computer  and  put  together  a  list  of  small  gear/ 
parts  lo  send  to  those  interested? 


Send  your  ads  and  payment  to:  73  Magazine,  Barter  'rf  Buy.  70  Rt  202N, 
Peterborough  NH  03458  and  get  set  for  the  phone  calls.  The  deadline  for 
the  March  1997  classified  ad  section  is  January  1 2th,  1997. 


WANTED.  Schematic  diagram  or  manual 
for  Dumont  1062  Oscilloscope.  Also 
need  schematic  for  Knight  Ocean  Hop- 
per Receiver;  Ed  AA5QI,  24  W. 
Armstrong  Ct,,  Brownsville  TX  78521. 
(21 0}  543-2784.  BNB6092 

HEATH  COMPANY  is  selling  photo- 
copies of  mosl  HeathkiT  manuals.  Only 
authorized  source  for  copyright  manuals. 
Phone:  (616)  925-5889,  8-4  ET. 

BMB964 
TIRED  OF  IRONING?  ss  PCB  service 
Mo  $  setup,  free  scanning  available 
FIRST  PROTO,  4201  University  Dnver 
#102,  Durham  NC  27707.  (919)  403- 
8243.  BNB5D05 

WANTED:  Western  Electric  Audio  Equip- 
ment. Amplifiers,  pre-amps,  tubes, 
speakers,  parts,  mixing  boards,  etc,  1- 

800-251-5454.  BN81050 

25+  Master  Test  Chip  Files.  Jerroid,  Sci- 
entific-Atlanta. Tocom,  Pioneer.  Zemin, 
Software  &  Book.  579,95  TELECODE 
(520)  726*2833,  http:tfwww, hackers 
catalog  com.  BNB1024A 

ASTRON  power  supply,  brand-new  w/ 
warranty,  RS20M  S99,  RS35M  $145. 
RS50M  $209.  Call  for  other  models. 
(818)286-0118-  BNB411 

CELLULAR  HACKERS  PACKAGE:  {3) 
Hacker  Bibles,  {2)  Videos  &  Program- 
ming Software.  $199,00  VISA/MC 
TELECODE  (520)  726-2833.  http:// 
www.hackerscatalog.com     BNB1024B 

DSS  BIBLE  New  Book  Includes:  Soft- 
ware, Schematics.  Chip  Programmer 
Plans,  Reviews  &  More?  $49  95  VISA/ 
MC  TELECODE  (520)  726-2833  hltp:  f 
Avww.hackerscalaJog.com      BN61024 

PRINTED  CIRCUIT  BOARDS  for  ama- 
teur radio  and  hobby  projects,  hhh:// 
www.cl.ai5.net/TartirorSASE  FAR  CIR- 
CUITS 18N640  Field  Ct.  Dundee  IL 
60118,  (847)  S36-9148.  BNB5013 
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CABLE  DESCBAMBLER  KIT  -  Enjoy  all 
premium  and  pay-per-view  channels.  Easy 

assembly,  only  313,95,  Call  Johnny  Boy 
Distribution,  1-300-564-6707   BNB6051 

LARGE  ASSORTMENT  of  used  test 
equipment.  Most  instruments  are  priced 
at  10%  of  original  cost  or  fess.  Request 
list.  Jim  Stevenson,  3401  Sunny  Slope 
Road.  Bridgewater  NJ  08807  (908)  722- 
6157.  Fax:  (908)  722-6391     BNB2084 

RF  TRANSISTORS  TUBES  2SC2S79, 
2SC1971 ,  2SC1972,  MRF247,  MRF455t 
MB8719. 2SC1307,  2SC2029,  MRF454, 
2SC3133.  4CX250B.  12006,  6KG6A, 
ETC.  WESTCATE,  1-800-213-4563, 

BNB6Q00 

ITS  BACK!  The  return  of  the  HW-8  Hand- 
book! Second  printing.  Modifications  for  the 
Heath  QRP  rigs.  First  class  mall  511.  DX 
add  $4  lor  air  mall  shipping  Mike  Bryce 
WB8VGE,  2225  Mayflower  N  W.  Massilkxi 
OH  44647.  BNB404 

SUPERFAST        MORSE        CODE 

SUPEREASY,  Subliminal  cassette,  $12. 
LEARN  MORSE  CODE  IN  1  HOUR. 
Amazing  supereasy  technique.  $  12.  Both 
S20.  Money  back  guarantee.  Free  cata- 
log: SASE.  Bahr-T5,  150  Greenfield . 
SloomingdaJe  IL  601 08.  BNB 1 025 

MAHLON  LOOMIS,  INVENTOR  OF  RA- 
DIO; by  Thomas  Appleby,  (Copyright 
1967).  Second  printing  available  from 
JOHAN  K.V.  SVANHOLM  N3RF, 
SVANHOLM  RESEARCH  LABORATO- 
RIES. RO.  Box  81,  Washington  DC 
20044.  Please  send  $25  00  donation 
with  S5,00  lor  S&H,  BNB420 

BREAK  THE  CODE  BARRIER:  Psy- 
chology &  Extra  Class  operator  has 
developed  an  amazing  hypnosis  tape 
that  allows  you  lo  master  any  code  speed 
easily  and  quickly.  To  order  send  $14.95 
+  $3,00  S&H  to  Dr.  Hal  Goodman,  P.O. 
Box  1B4,  Eastport  ME  04631  For  more 
into  send  SASE.  BNB2031 


Radio  Bookshop 


Phone  SGO-274-7373  or  603-924-005*.  FAX  603-924*8613,  or  see  order 
form  below  for  ordering  information 

UE220Ttte  Easy  Wire  Antenna  Ihindltook  h\  D;i\c  Ingram  K4TWJ.  AD 

of  the  needed  dimensions  for  a  lull  range  of  easy  lo  huikl  and  erect  "sky 

wiresT  $9.95 

WGP87034  AB  About  Cubital  Quad  Antennas  by  William  Orr  and  SLuart 

Cowan  "The  Classic"  on  Quad  design,  theory;  conslniclioii,  operation.  New 

feed  and  matching  systems.  New  data.  $1395 

TAB  32701'  I  *■  ail  kal  Antenna  H;iiKll>o<>k-2nd  edit  ion  by  Jos.  Cart  This 

560-page  hook  is  a  treasure.  Siurls  wiih  fundamentals,  explains  propagation 

of  all  kinds,  mid  provides  a  ton  of  easy  antenna  projects,  $29.95 

AR4734  AKKL  Antenna  Book.  Besi  and  mosl  highly  regarded  info  on 

antenna  fundamentals,  transmission  lines,  design,  and  construction  of  wire 

antennas,  $30.00 

WGP87107  All  About  Vertical  Antennas  b\  William  Orr.  Comprehensive 

coverage  of  amateur  communications  S 1 3.95 

WGP87042  Ik-am  Antenna  Handbook  h>  William  Orr  and  Stuart  Cowan. 

Everything  you  need  to  know  about  beam  design,  constmction.  and 

operation.  SI  3.95 

WGP87077  Simple,  Low-Cost  Wire  Antennas  For  Radio  Amateurs  by 

Willi iam  Orr  and  Stnait  Cowan.  Low-cost,  mul Li-band  antennas:  inexpensive 

beams,  "invisible"  antennas  lor  hams  in  '  tough"  locations,  $13.95 

AR466I  ARRL's  Antennas  &  l<rhni<]Uos  for  Low-Kami  DXingcan  be 

your  tickci  lo  low-band  success.  $20,00 


Radio  Bookshop 

ORDER  FORM 


I  You  may  ttder  h\  nuiiL  VJqtfx.ue.  or  tax.   -Ml  jus  ttvt*\  ac  to  he  in  US  ftndv    Attn*  4.  ueeis  for  lithxm  J 
MPtKfs wkpxt mrfiaupe  mihtia nornr  it  buffihds  ttw^jsc pmss it n*»  i\liiii n> u *a  us mure. \ 


\r 


TITLE 


QTY 


PRICE 


S&H* 
TOTAL  $ 


TOTAL 


I 


Shipping:  All  orders  add  $5.00  handling  *plus 
there  is  an  additional  at  cost  shipping  charge 
added  to  all  foreign  orders.  We  ship  UPS  where 
possible,  please  give  us  street  address. 

Make  checks  payable  to  "Radio  Bookshop.* 

Foreign  Orders:  Chose  one       surface  shipping     □  air  shipping       | 
I  (Surface  delivery  may  take  2-3  months.) 
.'Note:  The  actual  foreign  shipping  costs  will  be  additional  to  the 
I  regular  shipping  and  handling  fees. 


Name 


i 
l 

[Address 

ICity 

I 

l"Total  Paid  $ 
Icard  # 
I  


Phone 


State 


Zip 


Country 


-I 


$1 0  minimum  for  credit  card  orders  I 

nCheck/Money  Order    I  IAMEX    I  IMC  IJVISaI 

Expires  I 

1 


(Signature 


Date 


i 


Ir, 


F^'sphone:  603-924-0058.  800-274-7373,  FAX  603-924-8613  j 
:  Radio  Bookshop,  Dept  396, 70  Route  202  N.  Peterborough  NH  Q345B  . 

I  □  YES,  Send  me  12  issues  of  73  at  the  low  rate  of  ' 

I  $24.97  (save  47%  over  the  cover  price).  Canada  add  $7  I 
I  plus  $1 .40  GST;  Foreign  add  $19  surface;  $42  airmail.      I 


Proud  to  be  "AMERICA'S  MOST  RELIABLE  AMA  TEUR  RADIO  DEALER" 

Serving  Amateur  Radio  Operators  Since  1 937 

182  North  Maple  -  P.O.  Box  73  -  Watertown,  SD  57201 


WE  WANT  TO 

BE  "YOUR" 

RADIO  DEALER, 

Write  for  our 
Updated  Used 

Equipment 
Listing! 


High  Frequency  Transceivers! 


Collins 


and 
EDSP  spell 
value!! 


YAESUFT-1000MP 


The  Yaesu  FT-1000MP  with  DSP  gives  you  the  best  in  HF  operation.  Features 
include  Enhanced  Digital  Signal  Processing  (EDSP)f  Shuttle-jog  Rapid  Tuning 
Enhancement,  Directional  Tuning  Scale  for  CW/Digftal  mode  and  clarifier  offset 
display.  Dual  in-band  RX  with  separate  S-meters,  Selectable  antenna  jacks, 
Collins  SSB  Mechanical  filter  built-in,  500  ftz  CW  Collins  mechanical  filter 
optional.  Selectable  cascaded  crystal  and  mechanical  IF  filters  {2nd  and  3rd  IF  fil- 
ters), User-programmable  Tuning  Steps  w/0.625Hz  high  resolution  low-noise  DDS 
circuit,  Custom  Feature  Set-up  via  New  Menu  System,  Adjustable  TX  output 
power  5-100  watts,  True  base  station  operation  with  built-in  AC  (100-117  or  200- 
234  VAC  +  or  -  10%  13.5  volt  DC  input. 


CALL  NOW  FOR 


Yaesu  FT-600 

The  Yaesu  FT-600  compact  HF  base  station  cinches  Yaesu's 
Leadership  position  in  amateur  radio  manufacturing.  Combining 
the  straightforward,  sensible  layout  of  a  commercial  radio  with 
the  most  often  used  features  on  the  front  panel,  the  FT-600  is 
comparable  to  its  commercial  counterpart  and  excels  as  an  easy 
to  use  base  station  or  mobiie.  Features  include  100  memories, 
alpha-numeric  display,  MIL-STD  810  Rating,  Omni-Glow  Display 

PLUS  MANY  MORE  RIME  FEATURES! 


Sales  Order  Line  1-800-927-4261 


Technical  &  Info. 

(605)  886-7314 
FAX  (605)886-3444 


(internet  Connections) 
E-Mail  -  burgha'rt@.daknet.c.om 

HOMEPAGE 
http://www.daknet.com:  80/- burghart/ 


HOURS:  MON,  -  FRL  8-5p.m.; 
SAT.   9-1  p.m. 
CLOSED  SUNDAYS/HOLIDAYS 


vkl 


ri*l#M:.Vi 


for  our  "TOP-DOLLAR" 
TRADE  ALLOWANCE  ON 
YOUR  "GOOD  and 
CLEAN"  LATE  MODEL 
HF,  VHF,  UHF,  and 
Receiver  EQUIPMENT. 


■PfT^ 

H^w« 

Utfasft 

■-    [ 

^  '   i 

i 


Y^    J 


1 


•*■,:■■.  r 


73  from  All  the  Gang 

Stan 

W0IT 

Jim 

WB0MJY 

DarreM 

WD0GDF 

Tim 

WD0FKC 

David 

KAOJDIM 

Marly 

KB0IOW 

Jason 

KB0IUS 

Shane 

Technician 

Sharon 

Receptionist 

Lorie 

Bookkeeping 

Michael 

Apprentice/Tech 

Steve 

Shipping 

Give  our 

Friendly 

sales  staff 

a  Call  for 

all  you 

HAM 

RADIO 

Needs! 


Connect  to  the  world!! 


A  full  range  of  cellular 
antennas  Is  available:  hole 
mount,  magnetic  mount, 
on-glass  and  base  station. 


I 


MfCROCELL  MAG 


SKA  901  C 


SGM  900 


46049  VOLTA  MANTOVANA  -  MN  •  ITALY  -  Tel.  (39)  376/801 5 1 5  -  Fax  (39)  376/80 1 254 

NORTH  AMERICA  OFFICE:   TORONTO  •  CANADA  •  TEL.  (519)  650  9277  -  fax  (5 1 9)  650  1 779 


